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WELCOME TO ALBUQUERQUE!

The Host Committee of the 78th Annual Meeting is delighted to welcome all participants to the
Society of Vertebrate Paleontology’s 2018 meeting in Albuquerque, New Mexico. The meeting
will take place at the Albuquerque Convention Center in downtown Albuquerque, which is a
thriving center of dining and cultural opportunities.

It has been 25 years since the Society of Vertebrate Paleontology annual meeting was held in
New Mexico. This year’s meeting is co-hosted by the New Mexico Museum of Natural
History and Science and the University of New Mexico. The Museum recently celebrated its
30thanniversary (2016) and continues to fulfill its mission of preserving and interpreting the
rich natural history of New Mexico.

Albuquerque and the state of New Mexico are world-renowned travel destinations and famous
for their unique cuisine, intersection of indigenous, Anglo, and Hispanic cultures, and
breathtaking scenic beauty. Albuquerque is centrally located within the state and most state
destinations are no more than a 4-hour-drive away. Located within Albuquerque are other
points of interest such as Old Town, the Albuquerque Biological Park, the Albuquerque
Museum of Art and History, and historic buildings along old Route 66. The city of Santa Fe is
an hour drive north of Albuquerque and offers a variety of dining experiences and museums
that highlight the unique history of New Mexico.

New Mexico contains a variety of rich and famous vertebrate fossil sites ranging from the late
Paleozoic through the Quaternary. Exceptional New Mexico fossil locales include the
Pennsylvanian Kinney Brick Quarry, the Permian Prehistoric Trackways National Monument,
the Triassic sites of the Ghost Ranch area, Cretaceous, Paleocene, and Eocene sites within the
San Juan Basin, Miocene sites of the Espafiola Basin, and numerous Pleistocene cave sites
including Dry Cave, Sandia Cave, and U-Bar Cave.

We invite everyone to attend the welcome reception at the New Mexico Museum of Natural
History and Science where we will highlight many recent fossil discoveries from New Mexico.
We hope you will enjoy all that New Mexico and Albuquerque has to offer during the 78th
Annual Meeting of the Society of Vertebrate Paleontology. We can’t wait to show you around!
Welcome to the Land of Enchantment!

Thomas Williamson, SVP 78th Annual Meeting Host Committee Co-Chair
Phil Gensler, SVP 78th 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 2018 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, 2018, <insert page number
here>.

CODE OF CONDUCT

The Society of Vertebrate Paleontology expects meeting attendees to behave in a
courteous, collegial, and respectful fashion to each other, student volunteers, SVP staff,
and convention center staff. Attendees should respect common sense rules for
professional and personal interactions, public behavior (including behavior in public
electronic communications), common courtesy, respect for private property, and respect
for intellectual property of presenters. Demeaning, abusive, harassing, or threatening
behavior towards other attendees or towards volunteers, SVP staff, convention center
staff, or security staff is not permitted, either in personal or electronic interactions.

©2018 by the Society of Vertebrate Paleontology



SOCIETY SEXUAL HARASSMENT POLICY

It is the policy of the society that all members are responsible for ensuring that the SVP
community is free from sexual harassment in all communications and during the
annual conference. The society strongly disapproves of offensive or inappropriate
sexual behavior at the annual conference and during any in person or virtual society
functions and/or communications. All members should avoid any action or conduct
which could be viewed as sexual harassment. Sexual harassment includes unwelcome
sexual advances, requests for sexual favors, and other verbal or physical conduct of a
sexually harassing nature, when: (1) submission to the harassment is made either
explicitly or implicitly as a term or condition of a society community professional
relationship; (2) submission to or rejection of the harassment is used as the basis for
employment decisions affecting the individual; or (3) the harassment has the purpose or
effect of unreasonably interfering with an individual’s professional standing or creating
an intimidating, hostile, or offensive environment. Acts of harassment will not be
tolerated in relation to the giving of awards and grants, fundraising, acceptance of
abstracts, handling of manuscripts, or any other society activity. Any member who has
a complaint of sexual harassment by another member should first clearly inform the
harasser that his/her behavior is offensive or unwelcome and request that the behavior
stop. If the behavior continues, the member must immediately bring the matter to the
attention of the society’s ethics committee (chaired by the current Vice President). If the
Vice President is involved in the harassing activity, the violation should be reported to
the President. If the activity does not cease, the accused individual may be dismissed
from the membership of the society.

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.
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e Do not photograph or video tape 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 presenter
resources page of 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 #2018SVP. We look forward
to seeing your thoughts and discussion online!

©2018 by the Society of Vertebrate Paleontology



Please check the SVP APP for the latest schedule
2018 SVP Schedule of Events

All events are held at the Albuquerque Convention Center unless otherwise noted with an **

Tuesday, October 16

7:00pm-9:00pm Special Lecture by Dr. Steve Brusatte ** New Mexico

The Rise and Fall of the Dinosaurs Museum of Natural

History and Science
Wednesday, October 17

8:00am-12:15pm | Technical Session I: Dinosaurs Ballroom A

Technical Session II: Mesozoic Reptiles/Diapsids Ballroom B

Podium Symposium: Big Questions, Big Data Ballroom C
9:30am-6:15 pm | Exhibit and Poster Viewing Hours Hall 4

Colbert Prize Competition Posters (B1-B35)
*Colbert Prize posters will be on display Wednesday through
Saturday

Posters associated with Preparators” Session (B37-B47)
*Preparators’ posters will be on display Wednesday through
Saturday

Posters associated with Podium Symposium “The
Beginning of the Age of Crocodiles” (B48-B53)
*These posters will be on display Wednesday through Saturday

Posters associated with Podium Symposium “Building a
Phenomic Universe: Collection, Management, and
Applications of Digital Morphological Data” (B54-B59)
*These posters will be on display Wednesday through Saturday

Regular Session Posters (B36, B60-159)

Education and Outreach Poster Session (B164-B201)
*Education and Outreach posters will be on display Wednesday

through Saturday
12:15pm-1:45pm | Diversity in Paleontology Picuris
1:45pm-4:15pm Podium Symposium: The Beginning of the Age of Ballroom A
Crocodiles
Technical Session III: Marine Mammals Ballroom B
Technical Session IV: Extinction and Diversity Ballroom C
4:15pm-6:15pm Exhibit/Poster Mixer Hall 4

Posters associated with Podium Symposium “The
Beginning of the Age of Crocodiles” (B48-B53)
*Authors will be present at their posters

Poster Session I (Regular Session Posters, B36, B60-159)
*Poster Session I authors will be present at their posters

October 2018 PROGRAM AND ABSTRACTS



Education and Outreach Poster Session (B164-B201)
*Authors with odd board numbers will be present at their posters

7:30pm-10:30pm | Welcome Reception ** New Mexico
Museum of Natural
History and Science

Thursday, October 18

8:00am-12:15pm | Technical Session V: Quaternary Mammals Ballroom A

Technical Session VI: Amphibians and Early Tetrapods Ballroom B

Romer Prize Session Ballroom C

9:30am-6:15pm Exhibit and Poster Viewing Hours Hall 4

Colbert Prize Competition Posters (B1-B35)
*Colbert Prize posters will be on display Wednesday through
Saturday

Posters associated with Preparators” Session (B37-B47)
*Preparators’ posters will be on display Wednesday through
Saturday

Posters associated with Podium Symposium “The
Beginning of the Age of Crocodiles” (B48-B53)
*These posters will be on display Wednesday through Saturday

Posters associated with Podium Symposium “Building a
Phenomic Universe: Collection, Management, and
Applications of Digital Morphological Data” (B54-B59)
*These posters will be on display Wednesday through Saturday

Regular Session Posters (B36, B60-163)

Education and Outreach Poster Session (B164-B201)
*Education and Outreach posters will be on display Wednesday

through Saturday

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

1:45pm-4:15pm Technical Session VII: Paravians and Birds Ballroom A
Preparators’ Session Ballroom B
Technical Session VIII: Mesozoic Synapsids, Mammals, Ballroom C
and Marsupials

4:15pm-6:15pm Exhibit/Poster Mixer Hall 4

Colbert Prize Competition Posters (B1-B35)
*Authors will be present at their posters

Posters associated with Preparators” Session (B37-B47)
*Authors will be present at their posters

Poster Session II (Regular Session Posters, B36, B60-B163)
*Poster Session 11 authors will be present at their posters

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

©2018 by the Society of Vertebrate Paleontology



Friday, October 19

8:00am-12:15pm

Technical Session IX: Ungulates and Carnivores

Ballroom A

Technical Session X: Stratigraphy and Geochemistry

Ballroom B

Podium Symposium: Building a Phenomic Universe:
Collection, Management, and Applications of Digital
Morphological Data

Ballroom C

9:30am-6:15pm

Exhibit and Poster Viewing Hours

Colbert Prize Competition Posters (B1-B35)
*Colbert Prize posters will be on display Wednesday through
Saturday

Posters associated with Preparators” Session (B37-B47)
*Preparators’ posters will be on display Wednesday through
Saturday

Posters associated with Podium Symposium “The
Beginning of the Age of Crocodiles” (B48-B53)
*These posters will be on display Wednesday through Saturday

Posters associated with Podium Symposium “Building a
Phenomic Universe: Collection, Management, and
Applications of Digital Morphological Data” (B54-B59)
*These posters will be on display Wednesday through Saturday

Regular Session Posters (B36, B60-162)

Education and Outreach Poster Session (B164-B201)
*Education and Outreach posters will be on display Wednesday
through Saturday

Hall 4

1:45pm-4:15pm

Technical Session XI: Paleogene Mammals

Ballroom A

Technical Session XII: Squamates

Ballroom B

Technical Session XIII: Archosaurs and Dinosaurs

Ballroom C

4:15pm-6:15pm

Exhibit/Poster Mixer

Poster Session III (Regular Session Posters, B36, B60--162)
*Poster Session 111 authors will be present at their posters

Posters associated with Podium Symposium “Building a
Phenomic Universe: Collection, Management, and
Applications of Digital Morphological Data” (B54-B59)
*Authors will be present at their posters

Education and Outreach Poster Session (B164-B201)
*Authors with even board numbers will be present at their
posters

Hall 4

6:30pm-11:30pm

Annual Benefit Auction and Social

**Hyatt Regency
Albuquerque,
Grand Pavilion
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Saturday, October 20

8:00am-12:15pm

Technical Session XIV: Fishes

Ballroom A

Technical Session XV: Geochemistry and Data

Ballroom B

Technical Session XVI: Dinosaurs

Ballroom C

9:30am-6:15pm

Exhibit and Poster Viewing Hours

Colbert Prize Competition Posters (B1-B35)
*Colbert Prize posters will be on display Wednesday through
Saturday

Posters associated with Preparators’ Session (B37-B47)
*Preparators’ posters will be on display Wednesday through
Saturday

Posters associated with Podium Symposium “The
Beginning of the Age of Crocodiles” (B48-B53)
*These posters will be on display Wednesday through Saturday

Posters associated with Podium Symposium “Building a
Phenomic Universe: Collection, Management, and
Applications of Digital Morphological Data” (B54-B59)
*These posters will be on display Wednesday through Saturday

Regular Session Posters (B36, B60-161)

Education and Outreach Poster Session (B164-B201)

*Education and Outreach posters will be on display Wednesday
through Saturday

Hall 4

1:45pm-4:15pm

Technical Session XVII: Archosaurs

Ballroom A

Technical Session XVIII: Rodents

Ballroom B

Technical Session XIX: Synapsids

Ballroom C

4:15pm-6:15pm

Exhibit/Poster Mixer

Poster Session IV (Regular Session Posters, B36, B60-161)
*Poster Session IV authors will be present at their posters

Hall 4

7:30pm-10:00pm

Awards Banquet
*Ticket required for admittance

Ballroom ABC

10:30pm-1:00am

After Hours Party

**Hyatt Regency
Albuquerque,
Grand Pavilion

©2018 by the Society of Vertebrate Paleontology




2018 SVP Workshops
*For Pre-registered Attendees

TUE, October 16 Amira-Avizo Software for Paleontology Albuquerque
9:00am-12:00pm Convention Center
TUE, October 16 Techniques in Digital Scientific Illustration: A Guide | Albuquerque
9:00am —4:00pm to Improving Workflow Convention Center
TUE, October 16 Expect the Unexpected: Best Practices for Field and Albuquerque
9:00am —4:30pm Workplace Safety Convention Center
TUE, October 16 Neotoma Paleoecology Database: Facilitating Albuquerque
9:00pm-4:30pm Transparent Data Curation in Vertebrate Paleontology | Convention Center
TUE, October 16 Science Through Multimedia Stories Albuquerque
9:00am-5:00pm Convention Center
TUE, October 16 Critical Thinking: Teaching the Observational and Albuquerque
9:00am-5:00pm Tactile Skills Required for Fossil Preparation Convention Center
TUE, October 16 Ethics in Paleontology Albuquerque
9:00am-4:00pm Convention Center
TUE, October 16 Small Natural History Museums Resource Network Albuquerque
1:00pm —5:00pm Convention Center

2018 SVP Field Trips

*For Pre-registered Attendees
For Field Trip pickup and dropoff locations, please check with your Field Trip Leader or go to
www.vertpaleo.org/Annual-Meeting/Field-Trips.aspx

Day/Time Title
TUE, October 16 Pennsylvanian (Missourian) Vertebrates from the Kinney
Time: 8:00am - 6:00pm Brick Quarry Lagerstitte, New Mexico
MON, October 15 Where the Pelycosaurs Roamed: Tour of the Prehistoric

Time: 7:00am - 8:30 pm

Trackways National Monument

MON, October 15 - TUE, October 16
Time: Begins Monday, October 15, at
7:30am. Ends Tuesday, October 16, at
6:00pm

The Triassic Deposits of Ghost Ranch: Chronicling the Rise
of Dinos Near the Equator

SUN, October 14 - TUE, October 16
Time: Begins Sunday, October 14, at
7:00am. Ends Tuesday, October 16, at
4:00pm

A Traverse Across the K-Pg Boundary of the San Juan
Basin, New Mexico

MON, October 15 - TUE, October 16
Time: Begins Monday, October 15, at
8:00am. Ends Tuesday, October 16, at
5:00pm

Miocene Vertebrates from the Santa Fe Group, Espaifiola
Basin, Northern New Mexico

SUN, October 21 - WED, October 24
Time: Begins Sunday, October 21, at
7:00am. Ends Wednesday, October 24,
at 2:00pm

Paleontology of Bears Ears National Monument

SUN, October 21 - TUE, October 23
Time: Begins Sunday, October 21, at
7:30am. Ends Tuesday, October 23, at
7:00pm

Exploring the Upper Triassic Chinle Formation at Petrified
Forest National Park

October 2018 PROGRAM AND ABSTRACTS
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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
rsbl.royalsocietypublishing.org

3 twitter.com/rsocpublishing

THE j
ROYAL ) §
S O C I E T Y Image: A composite skeletal reconstruction of

P U B L I S H I N G Sivatherium giganteum. Credit: Chris Basu

©2018 by the Society of Vertebrate Paleontology




PALEONTOLOGY

SPECIMEN CABINETS

Foroverforty years, Lane Science Equipment has beenthe
name museums, universities and individual collectors trust

most to protect their valuable specimens.

Tolearn more about our Paleontology Cabinets or
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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
May 23, 2017, through June 25, 2018. SVP thanks them for their generous support.

Many of our members sponsored student memberships in 2018. 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.

Silver ($10,000+)

Brass ($1,000+)

K. Christopher Beard Kenneth Dial Blaire Van Valkenburgh
Annalisa Berta John Flynn Ted Vlamis
Marc Carrasco Allison Gentry
William Clemens Margaret Stevens
Contributor ($100+)
Edgar Allin Willard Dye Jin Meng Akiko Shinya
Kenneth Rick & Eleanor Early Jennifer Milano Christian Sidor
Angielczyk Nancy Engelhardt- Wade Miller William Simpson
Gerald Bales Moore Ashley Morhardt Gary Staab
Paul Barrett Russell Engelman Lyndon Murray Christian Stauber
Anna Behrensmeyer Teng Fang Nathan Myhrvold Dirk Steiner
Christopher Bell Harry Fierstine Patrick O’Connor James Stevens
David Berman Robert Fordyce & Nancy Stevens Nancy Stevens
Richard Blob Michael Gottfried Mark Orsen Mary Stewart
Barbara Brown Ren Hirayama Randy Patrick Michelle Stocker
Matthew Brown William Hlavin Judy Peterson Glenn Storrs
Julia Clarke Patricia Holroyd P. David Polly Mary Strasser
Leigh Cook Thomas Holtz Donald Rasmussen Stuart Sumida
Margery Coombs Randall Irmis Kenneth Rose Rhoda Torres
Darin Croft Bettie Kehrt Timothy Rowe Dov Treiman
Kyle Davies Karen Zak Kent Lance Schnatterly Marissa Westerfield
Larisa DeSantis Taormina Lepore Gerald Schultz David Whistler
Eric Dewar Jason Lillegraven Avi Schwab Dale Winkler
Robert Douglas John Long Eric Scott Andre Wyss

October 2018 PROGRAM AND ABSTRACTS

21


http://www.vertpaleo.org/
mailto:svp@vertpaleo.org

22

SVP Congratulates the 2018 Award Winners

Senior Awards
Romer Simpson Lifetime Achievement
Award
Dr. Anna K. Behrensmeyer

Gregory Service Award
Dr. Blaire Van Valkenburgh

Morris Skinner Prize
Oscar Carranza-Castaneda

Professional Awards

Hix Preparators Grant
Rose Nyaboke

Lanzendorf PaleoArt Prize 2-D Art
Brian Engh

Lanzendorf PaleoArt Prize Scientific
Illustration
Alex Tirabasso

Lanzendorf PaleoArt Prize Sculpture
Boban Filipovic

Lanzendorf PaleoArt Prize for National
Geographic Digital Modeling and Animation
Rodolfo Ribeiro

Membership Awards
Honorary Member Award

Dr. Lance Grande and Dr. Angela C. Milner

Scientists From Economically Developing
Nations Travel Grant (SEDN)
Hazel Ratidzo Taruvinga

Institutional Membership
Mansoura University, Egypt

Student Awards
Cohen Award for Student Research
Savannah Olroyd

Dawson Pre-Doctoral Fellowship Grant
Sara ElShafie

Estes Graduate Research Grant
Evan Whiting

Patterson Student Fieldwork Grant
Sanaa El-Sayed

Wood Student Research Award
Brian Tannis

Taylor & Francis Award for Best Student
Article in JVP - First Place
Aaron R. H. LeBlanc

Taylor & Francis Award for Best Student
Article in JVP - Second Place
Brandon R. Peecook

JSG Student Travel Awards

Carla Bardua Raymond Fong Danielle Oberg

Jordan Bestwick Samuel Garvey Adolfo Pacheco-Castro

Donald Cerio Danielle Goodvin Abigail Parker

Albert Chen Borja Holgado Minky Warinporn Phantratanamongkol
Brigid Christison Zoe Kulik Viktor Radermacher

Jordan Claytor Fabien LaFuma Wai Selina Robson

Eduardo Cruz Vega Sum Ma Marc Van den Brandt

Elizabeth Daly Nuria Morales Garcia Megan Wakui

Mariana Di Giacomo Rachel Narducci Jasmina Wiemann

Catherine Early Margot Nelson Matthew Wysocki
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WEDNESDAY MORNING, OCTOBER 17, 2018

TECHNICAL SESSION 1
ALBUQUERQUE CONVENTION CENTER, BALLROOM A
MODERATORS: Ali Nabavizadeh and Christopher Griffin

R. N. Felice, A. Watanabe, A. Cuff, L. M. Witmer, M. A. Norell, E. J. Rayfield, A. Goswami
QUANTIFYING CRANIAL CONVERGENCE, EVOLUTIONARY RATES, AND DISPARITY IN THE
DINOSAUR SKULL

S. J. Nesbitt, C. Griffin, E. Evans, R. T. Mueller, C. Pacheco, F. Preto, S. F. Cabreira, A. Marsh, B. M.
Wynd, M. Langer PREVALENT ONTOGENETIC CHANGES CHARACTERIZE EARLY DINOSAURS
AND THEIR CLOSEST RELATIVES: IMPLICATIONS FOR SPECIES IDENTIFICATION, PHYLOGENY,
AND THE LOSS OF THESE CHANGES IN LATER DINOSAURS

M. Mortimer, N. Gardner, D. Marjanovié¢, A. Dececchi ORNITHOSCELIDA, PHYTODINOSAURIA,
SAURISCHIA: TESTING THE EFFECTS OF MISSCORES IN MATRICES ON BASAL DINOSAUR
PHYLOGENY

C. T. Griffin, D. Munyikwa, T. J. Broderick, S. Tolan, M. Zondo, S. J. Nesbitt, H. Taruvinga AN
EXCEPTIONAL NEW LATE TRIASSIC (CARNIAN) FOSSIL ASSEMBLAGE FROM ZIMBABWE AND
THE BIOGEOGRAPHY OF THE EARLY DINOSAURS ACROSS PANGEA

K. E. Chapelle, J. N. Choiniere, R. B. Benson, A. Otero LOCOMOTORY SHIFTS INDINOSAURS
DURING ONTOGENY

A. Cuff, A. Otero, L. Sumner-Rooney, D. Pol, J. R. Hutchinson RECONSTRUCTING THE ONTOGENY
OF THE SAUROPODOMORPH MUSSAURUS AND IMPLICATIONS FOR LOCOMOTION

D. Lovelace, S. Hartman, B. J. Linzmeier, W. P. Porter DEEP-TIME APPLICATION OF LINKED
MICROCLIMATE AND BIOPHYSICAL MODELS CONSTRAIN THE THERMAL ECOLOGY OF TWO
LATE TRIASSIC DINOSAURS (COELOPHYSIS, PLATEOSAURUS)

D. E. Barta OSTEOHISTOLOGY REVEALS INDIVIDUAL VARIATION IN GROWTH AMONG ALARGE
SAMPLE OF THE TRIASSIC THEROPOD DINOSAUR COELOPHYSIS BAURI FROM GHOST RANCH,
NEW MEXICO

BREAK

A. Nabavizadeh CRANIAL MUSCULATURE IN HERBIVOROUS DINOSAURS AND THEEVOLUTION
OF DIVERSE FEEDING MECHANISMS

M. Wosik, M. Whitney, K. Curry Rogers, H. Woodward, D. C. Evans DEFINING DINOSAUR
NEONATAL BODY SIZE USING OSTEOHISTOLOGICAL EVIDENCE

L. E. Roberts, J. J. Head EVOLUTION OF DINOSAUR AXIAL SKELETONDIVERSITY:
EVOLUTIONARY DRIVERS AND DEVELOPMENTAL MECHANISMS

O. R. Regalado Fernandez, P. Upchurch, P. M. Barrett, P. Mannion, S. C. Maidment A REASSESSMENT
OF THE PHYLOGENY OF BASAL SAUROPODOMORPHS THROUGH COMPARATIVE CLADISTICS
AND THE SUPER-MATRIX APPROACH

A. D. Schmitt, R. B. Benson, S. Giles, L. M. Witmer, P. M. Sander GEOMETRICMORPHOMETRIC
ANALYSIS OF THE INNER EAR OF SAUROPODOMORPHA

H. Petermann, M. Fabbri, M. Hanson, B. S. Bhullar A REAPPRAISAL OF THE BASAL
SAUROPODOMORPH ANCHISAURUS POLYZELUS AND ITS IMPLICATIONS FOR HETEROCHRONY IN
SAUROPOD SKULL EVOLUTION
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WEDNESDAY MORNING, OCTOBER 17, 2018
TECHNICAL SESSION I
(CONTINUED)

V. Radermacher, J. Choiniere, K. Chapelle, W. De Klerk, V. Santucci NOVEL POSTCRANIAL
FEATURES IN A NEW SPECIMEN OF HETERODONTOSAURUS (DINOSAURIA,ORNITHISCHIA)
REVEALED BY SYNCHROTRON X-RAY COMPUTED TOMOGRAPHY: IMPLICATIONS FOR
ORNITHISCHIAN PHYSIOLOGY, EVOLUTION, AND SYSTEMATICS

C. R. Langel, M. F. Bonnan EXPLORING ELBOW KINEMATICS IN THE AMERICANALLIGATOR
AND DOMESTIC TURKEY: IMPLICATIONS FOR PREDATORY DINOSAUR FORELIMBS

WEDNESDAY MORNING, OCTOBER 17, 2018

TECHNICAL SESSION II
ALBUQUERQUE CONVENTION CENTER, BALLROOM B
MODERATORS: Judy Massare and Kirstin Brink

J. A. Massare, W. R. Wahl, D. R. Lomax SALT GLAND STRUCTURES INI/CHTHYOSAURUS?
WITHDRAWN

K. L. Anderson, P. S. Druckenmiller, G. M. Erickson, E. Maxwell BONE MICROSTRUCTURE OF
STENOPTERYGIUS QUADRISCISSUS (REPTILIA, ICHTHYOSAURIA) FROM THE
POSIDONIENSCHIEFER (POSIDONIA SHALE, LOWER JURASSIC) OF GERMANY

J. Liu, P. M. Sander, A. Samathi, P. Chanthasit THE EARLIEST ICHTHYOSAUR FROM THE MIDDLE
LOWER TRIASSIC OF THAILAND

D. Surmik, T. Szczygielski, K. Janiszewska, B. M. Rothschild TUBERCULOSIS-LIKE RESPIRATORY
INFECTION IN 245-MILLION-YEAR-OLD MARINE REPTILE SUGGESTED BY BONEPATHOLOGIES

J. A. Campbell, M. T. Mitchell, S. Werning, J. S. Anderson BONE HISTOLOGY OF AN
ELASMOSAURID (SAUROPTERYGIA, PLESIOSAURIA) FROM THE UPPER CRETACEOUS
(CAMPANIAN) DINOSAUR PARK FORMATION OF SOUTHERN ALBERTA

D. A. Driscoll, T. Stubbs, A. Dunhill, M. Benton THE (ALMOST) DEATH AND RESURRECTION OF
MESOZOIC MARINE REPTILES: THE MID-CRETACEOUS (EARLY CENOMANIAN-MIDDLE
SANTONIAN) DIVERSITY "BOTTLENECK"; IS IT AFFECTED BY FOSSIL COMPLETENESS?

A. Verriére, J. Frobisch ONTOGENY AND OSSIFICATION PATTERNS IN THE EARLY PERMIAN
CLADE MESOSAURIDAE (SAUROPSIDA, PARAREPTILIA)

BREAK

T. Hirasawa, S. Kuratani DEVELOPMENTAL BIOLOGICAL INFERENCE ON THE EVOLUTION FROM
THE RIBCAGE TO THE TURTLE SHELL

D. W. Larson, M. J. Vavrek, P. Bell, N. E. Campione, F. Fanti, R. Sissons, C. Sullivan A HIGH-
LATITUDE ASSEMBLAGE OF FOSSIL TURTLES (TESTUDINES) FROM THE LATE CAMPANIAN OF
ALBERTA, CANADA

M. deBraga, R. R. Reisz A NEW CAPTORHINID AND ITS CONTRIBUTION TO OUR
UNDERSTANDING OF TAXIC DIVERSITY IN THE EARLY PERMIAN CAVE SYSTEM OF
RICHARDS SPUR, OKLAHOMA

©2018 by the Society of Vertebrate Paleontology
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WEDNESDAY MORNING, OCTOBER 17, 2018
TECHNICAL SESSION II
(CONTINUED)

M. J. Macdougall, N. Brocklehurst, J. Frobisch THE MORPHOLOGICAL DISPARITY AND
PHYLOGENETIC DIVERSITY OF PARAREPTILIA THROUGHOUT THEIR EVOLUTIONARYHISTORY.

M. J. Van Den Brandt, B. S. Rubidge, J. Benoit, F. Abdala UNDERSTANDING MIDDLE PERMIAN
PAREIASAUR DIVERSITY: THE CRANIAL MORPHOLOGY OF NOCHELESAURUS ALEXANDERI AND
EMBRITHOSAURUS SCHWARZI

K. Brink, T. Grieco, J. Richman THE DYNAMICS OF TOOTH CYCLING IN POLYPHYODONT
VERTEBRATES

D. G. DeMar, M. E. Jones, M. T. Carrano NEW RHYNCHOCEPHALIAN (REPTILIA, LEPIDOSAURIA)
MATERIAL FROM THE UPPER JURASSIC MORRISON FORMATION, NORTH-CENTRAL WYOMING,
U.S.A. CONSOLIDATES A CLADE OF AMERICAN SPHENODONTINAE

C. A. Sidor, B. R. Peecook, C. V. Beightol, T. Kaye, Z. T. Kulik, G. Livingston, W. G. Parker, S. L.Olroyd,
M. R. Whitney A MULTITAXIC BONEBED FEATURING A NEW SHUVOSAURID (ARCHOSAURIA,
POPOSAUROIDEA) FROM THE SONSELA MEMBER OF THE CHINLE FORMATION AT PETRIFIED
FOREST NATIONAL PARK

WEDNESDAY MORNING, OCTOBER 17, 2018

PODIUM SYMPOSIUM: BIG QUESTIONS, BIG DATA
ALBUQUERQUE CONVENTION CENTER, BALLROOM C
MODERATORS: Danielle Fraser and Richard Butler

M. D. Uhen THE ECOSYSTEM OF FOSSIL VERTEBRATE DATABASES: MUTUALISM OR
COMPETITION?

R. A. Close, R. B. Benson, R. J. Butler STANDARDISING FOR SPATIAL SAMPLING BIAS
DEMONSTRATES CONSTRAINED DIVERSIFICATION OF PHANEROZOIC TERRESTRIAL
TETRAPODS

L. Sallan, J. Kim, I. J. Sansom MASS EXTINCTION AND HABITAT SHIFTS ENABLED THE MID-
PALEOZOIC DIVERSIFICATION OF VERTEBRATES

E. B. Davis KEEPING YOUR DATA ALIVE WITH HARMONIZED REPOSITORIES

E. M. Dunne, A. J. Farnsworth, S. E. Greene, D. J. Lunt, R. J. Butler LATE TRIASSIC TETRAPOD
DIVERSITY, CLIMATE AND THE RISE OF DINOSAURS

M. A. Balk, S. Lyons, M. T. Carrano TRIASSIC TERRESTRIAL VERTEBRATE COMMUNITY
STRUCTURE AND THE EMERGENCE OF MEGAFAUNAL-DOMINATEDCOMMUNITIES

T. J. Cleary, R. B. Benson, S. E. Evans, P. A. Holroyd, P. M. Barrett THE EFFECT OF SAMPLING
BIASES ON LONG-TERM RICHNESS TRENDS OF NON-MARINE LEPIDOSAURS AND TURTLES
FROM THE TRIASSIC-PALEOGENE

P. Mannion, R. B. Benson, R. J. Butler, M. T. Carrano, T. Cleary SAMPLING-DRIVEN CONSTRAINTS
ON TETRAPOD DIVERSITY DYNAMICS ACROSS THE CRETACEOUS/PALEOGENEBOUNDARY

BREAK
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WEDNESDAY MORNING, OCTOBER 17, 2018
PODIUM SYMPOSIUM: BIG QUESTIONS, BIG DATA
(CONTINUED)

S. S. Hopkins, E. B. Davis, N. A. Famoso, J. M. Theodor APPLICATIONS OF UNITARY ASSOCIATIONS
TO THE SIMULTANEOUS ANALYSIS OF BIOGEOGRAPHY AND BIOSTRATIGRAPHY:
CHALLENGES AND OPPORTUNITIES

S. Huang, J. T. Eronen, C. M. Janis, J. J. Saarinen, D. Silvestro, S. A. Fritz DIFFERENT
DIVERSIFICATION PROCESSES UNDERLAY THE INCREASE OF UNGULATE BODY SIZEIN
NEOGENE EUROPE AND NORTH AMERICA

S. Lyons, F. A. Smith, S. Ernest THE ROLE OF CLIMATE IN SHAPING MAMMALIAN BODY SIZE
DISTRIBUTIONS OVER THE CENOZOIC

J. L. Blois, M. C. Fitzpatrick, J. W. Williams, K. Maguire, D. Nieto Lugilde, J. Williams THE
INFLUENCE OF CROSS-TROPHIC ASSOCIATIONS ON COMMUNITY STRUCTURE AT THE ENDOF
THE QUATERNARY

D. L. Fraser, A. Villaseiior, M. A. Balk, J. T. Eronen, A. B. Téth, E. Working Group, A. K.Behrensmeyer,
S. Lyons PROFOUND LATE QUATERNARY BIOTIC HOMOGENIZATION OF NORTH AMERICAN
MAMMAL FAUNAS

A. Du, Z. Alemseged, R. Bobe, A. K. Behrensmeyer ASSESSING MAMMALIAN DIVERSITY IN
RELATION TO HOMININ EVOLUTION IN THE OMO-TURKANA BASIN, EASTERN AFRICA

A. B. Téth, S. Lyons, E. Working Group, J. B. Alroy THE END-PLEISTOCENEMEGAFAUNAL
EXTINCTION CAUSED A SHIFT IN MAMMAL COMMUNITY STRUCTURE

F. A. Smith, R. E. ElliottSmith, S. Lyons, J. L. Payne THE INFLUENCE OF HOMININS ON PATTERNS
OF MAMMAL DIVERSITY

WEDNESDAY AFTERNOON, OCTOBER 17, 2018

PODIUM SYMPOSIUM: THE BEGINNING OF THE AGE OF CROCODILES
ALBUQUERQUE CONVENTION CENTER, BALLROOM A
MODERATORS: Stephanie Drumheller and Casey Holliday

E. Wilberg, A. H. Turner, J. Smaers THE EVOLUTION OF CROCODYLIFORM CRANIAL SHAPE IN A
PHYLOGENETIC CONTEXT

S. K. Drumheller, E. W. Wilberg ASSESSING PATTERNS OF CROCODYLIFORM DIET USING
GEOMETRIC MORPHOMETRICS, NEONTOLOGY, AND ICHNOLOGY

K. C. Sellers, K. Middleton, J. M. Clark, C. M. Holliday CRANIAL JOINTS AND THE EVOLUTIONOF
EXTREME FEEDING PERFORMANCE IN CROCODYLIFORMES

C. M. Holliday, E. Herbst, M. Jacoby, A. Smolinsky, K. Sellers MORPHOMETRIC ANDMODELING
APPROACHES TO UNDERSTANDING THE EVOLUTION OF PSEUDOSUCHIAN MANDIBULAR
SYMPHYSES

S. Werning, A. H. Turner HIGH VARIATION IN GROWTH DURATION AND GROWTH RATE INTHE
EARLY ANCESTORS OF CROCODYLIA

W. G. Parker, M. R. Stocker, A. D. Marsh THE PURPORTED LATE TRIASSICCROCODYLOMORPH
PARRISHIA MCCREAI IS A JUVENILE PHYTOSAUR

©2018 by the Society of Vertebrate Paleontology
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WEDNESDAY AFTERNOON, OCTOBER 17, 2018
PODIUM SYMPOSIUM: THE BEGINNING OF THE AGE OF CROCODILES
(CONTINUED)

J. Molnar, B. S. Bhullar, J. R. Hutchinson HINDLIMB POSTURE AND MUSCLE ACTIONS IN STEM
CROCODYLIA

H. P. Tsai, M. L. Turner, A. R. Manafzadeh, S. M. Gatesy CONTRAST-ENHANCED XROMM REVEALS
IN VIVO SOFT TISSUE INTERACTION IN THE HIP OF ALLIGATOR MISSISSIPPIENSIS:
IMPLICATIONS FORPSEUDOSUCHIA

E. J. Lessner, C. M. Holliday OSTEOLOGICAL CORRELATES FOR CRANIAL SOMATOSENSATION IN
PSEUDOSUCHIANS

A. H. Turner, A. Laing, E. W. Wilberg, S. Hohna ECOLOGICAL TRANSITIONS AND SPECIATION
RATES IN CROCODYLOMORPHA: ADAPTING STATE-DEPENDENT DIVERSIFICATION MODELS TO
FOSSIL TREES

WEDNESDAY AFTERNOON, OCTOBER 17, 2018

TECHNICAL SESSION III
ALBUQUERQUE CONVENTION CENTER, BALLROOM B
MODERATORS: Annalisa Berta and Robert Boessenecker

A. Berta, A. Lanzetti MARINE MAMMAL FEEDING DIVERSITY THROUGH TIME

J. Geisler, B. L. Beatty, R. W. Boessenecker NEW SPECIMENS OF CORONODON HAVENSTEINI
PROVIDE INSIGHTS INTO THE TRANSITION FROM RAPTORIAL TO FILTER FEEDING IN WHALES

A. Lanzetti, A. Berta, E. G. Ekdale LOOKING AT FOSSILS IN A NEW LIGHT: TEETH TOBALEEN
TRANSITION IN RELATION TO THE ONTOGENY AND PHYLOGENY OF BALEENWHALES

C. M. Peredo FROM TEETH TO BALEEN: TOOTH LOSS PRECEDES THE ORIGIN OF BALEEN IN
WHALES

R. W. Boessenecker, M. Churchill, E. Buchholtz, B. L. Beatty, J. H. Geisler NEW FOSSILS FROM
THE OLIGOCENE OF SOUTH CAROLINA CLARIFY THE IDENTITY OF "SQUALODON" TIEDEMANI
AND THE POSTCRANIAL EVOLUTION OF EARLY ODONTOCETES

B. Borce, A. Lanzetti, A. Berta CRANIAL ANATOMY AND SYSTEMATICS OF THE EXTINCT RIVER
DOLPHIN PARAPONTOPORIA AND RECONSTRUCTION OF THE ANCESTRAL HABITAT OF
ODONTOCETE CETACEANS

M. D. Nelson, M. D. Uhen A NEW PLATANISTOID (CETACEA, ODONTOCETI) AND ITSPLACE IN
THE EVOLUTION OF THE SQUALODELPHINIDAE AND THE PLATANISTIDAE

B. K. Shipps, C. M. Peredo, N. D. Pyenson AN UNEXPECTED NORTHERNER WITH BURROWED
BONES: ANEW MAMMALODONTID (MYSTICETI) FROM THE PACIFIC NORTHWEST WITHOSEDAX
BORES PROVIDES INSIGHT INTO OLIGOCENE MARINE TAPHONOMY AND MYSTICETE
EVOLUTION

A. M. Valenzuela-Toro, N. D. Pyenson, P. L. KochHOW GOOD IS THE FOSSIL RECORD OF
PINNIPEDS? A HISTORIOGRAPHIC EVALUATION OF ITS BIASES AND MODES

J. Biewer, J. F. Parham, J. Velez-Juarbe A REASSESSMENT OF VARIATION IN DENTAL AND
MANDIBULAR CHARACTERS OF BASAL ODOBENIDS
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WEDNESDAY AFTERNOON, OCTOBER 17, 2018

TECHNICAL SESSION IV
ALBUQUERQUE CONVENTION CENTER, BALLROOM C
MODERATORS: Emily Bamforth and Thomas Halliday

N. Brocklehurst, J. Frobisch THE DEFINITION OF BIOREGIONS IN PALAEONTOLOGICAL STUDIES
OF DIVERSITY AND BIOGEOGRAPHY AFFECTS INTERPRETATIONS: PALEOZOIC TETRAPODS ASA
CASE STUDY

R. Hayes, G. Puggioni, A. Bednarick, D. E. Fastovsky QUANTITATIVE ANALYSIS OF THE
ADAMANIAN-REVUELTIAN TERRESTRIAL VERTEBRATE EXTINCTION AND REPLACEMENT;
LATE TRIASSIC, PETRIFIED FOREST NATIONAL PARK, AZ, U.S.A.

E. L. Bamforth, M. Gilbert LARGE-SCALE SPATIAL BETA DIVERSITY PATTERNS IN THE UPPER
CAMPANIAN (LATE CRETACEOUS) DINOSAUR PARK FORMATION OF WESTERN CANADA

P. M. Barrett, J. A. Bonsor, N. Cooper NON-AVIAN DINOSAURS WERE NOT IN TERMINAL DECLINE
DURING THE EARLY LATE CRETACEOUS

A. A. Chiarenza, P. Mannion, A. Farnsworth, D. Lunt, S. Kelland, P. Allison ECOLOGICAL NICHE
MODELLING SUPPORTS SUSTAINED DINOSAUR DIVERSITY TRENDS PRIOR TO THE
CRETACEOUS/PALEOGENE MASS EXTINCTION

P. A. Holroyd, S. Finnegan, W. A. Clemens EXTINCTION SELECTIVITY ACROSS THE K/PG
BOUNDARY IN THE CONTINENTAL VERTEBRATE BIOTA

T. J. Halliday, M. Dos Reis, A. U. Tamuri, H. Ferguson-Gow, Z. Yang, A. Goswami DELAYED
INCREASE IN MORPHOLOGICAL RATES OF EVOLUTION AFTER THE ORIGIN OF THE PLACENTAL
MAMMAL CROWN GROUP

D. D. Cashmore, E. Brown, N. Simmons, R. J. Butler COMPLETENESS OF THE BAT FOSSILRECORD

L. K. Saila, N. J. Matzke AROUND THE WORLD IN 129 DOGS: THE HISTORICAL
PHYLOBIOGEOGRAPHY OF CANINAE, BASED ON A NOVEL CANID PHYLOGENY AND NOW
DATABASE DATA

E. Lindsey, N. Villavicencio, A. Mychajliw, E. B. Davis, J. Capriles, A. Goldberg, C. Marshall, T. W.
Stafford, Jr., T. Guilderson, A. D. Barnosky REGIONAL EXTINCTIONS OF SOUTH AMERICAN
PLEISTOCENE MEGAFAUNA: TAXONOMIC AND BIOGEOGRAPHIC PATTERNS ANDINTERACTING
EFFECTS OF HUMANS AND ENVIRONMENTAL CHANGES

WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018

SVP 2018 EDWIN H. AND MARGARET M. COLBERT PRIZE COMPETITION POSTER
ALBUQUERQUE CONVENTION CENTER, HALL 4
Authors must be present from 4:15-6:15 p.m. Thursday, October 18

Posters must be removed by 6:30 p.m. on Saturday

P. C. Sternes, K. Shimada CAUDAL FIN OF THE LATE CRETACEOUS SHARK, CRETOXYRHINA
MANTELLI (LAMNIFORMES, CRETOXYRHINIDAE) MORPHOMETRICALLY COMPARED TO THAT OF
EXTANT LAMNIFORM SHARKS

R. L. McKeeby, M. D. Gottfried DENTAL VARIATION IN A NEONATE GREAT WHITE SHARK
(CARCHARODON CARCHARIAS) WITH IMPLICATIONS FOR THE SHARK FOSSILRECORD

V. Perez, R. Leder, T. Badaut BODY LENGTH ESTIMATES OF FOSSIL LAMNIFORM SHARKS
DERIVED FROM SUMMED WIDTH OF ASSOCIATED DENTITIONS

©2018 by the Society of Vertebrate Paleontology



WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018
SVP 2018 EDWIN H. AND MARGARET M. COLBERT PRIZE COMPETITION POSTER
(CONTINUED)

B4 M. G. London, M. J. Polcyn, K. Shimada A NEW PACHYRHIZODONTID FISH(ACTINOPTERYGII,
TELEOSTEI) FROM THE UPPER CRETACEOUS EAGLE FORD GROUP OF TEXAS,U.S.A.

B5 M. A. Bair, M. G. Newbrey, H. J. Martin-Abad, J. Maisey AGE AND GROWTH OF PACHYRHIZODUS
CANINUS (TELEOSTEI, CROSSOGNATHIFORMES) FROM THE LATE CRETACEOUS WESTERN
INTERIOR SEAWAY

B6 E. Daly, K. K. Catlett, E. Locke, P. E. Morse, A. Ortiz, G. Schwartz SCANNING METHODOLOGY AND
MEASUREMENT ERROR IN DENTAL TOPOGRAPHIC ANALYSES: A COMPARISON OF MICROCT
AND SURFACE LIGHT SCANNING METHODS

B7 M. L. Perez, A. K. Behrensmeyer TAPHONOMY OF THE LOWERJURASSIC BLUE LIAS
ICHTHYOSAURS OF SOUTHERN ENGLAND

B8 B. Kligman SPHENODONTIAN ASSEMBLAGES OF THE CHINLE FORMATION (LATE TRIASSIC:
NORIAN), AND THEIR PHYLOGENETIC, BIOGEOGRAPHIC, AND ECOLOGICALIMPLICATIONS

B9 P. L. Holman, L. Wilson INITIAL DESCRIPTION OF THORACIC RIB HISTOLOGY FOR THEGENUS
DOLICHORHYNCHOPS (SAUROPTERYGIA; PLESIOSAURIA)

B10  D.T.Ledesma, S. G. ScarpettaNEW DATA ON DIAGNOSTIC AND APOMORPHIC MORPHOLOGY IN
THE SKULLS OF GERRHONOTINE LIZARDS

B11 C. J. Salcido, E. J. Rayfield, P. Gill, M. B. Soares, A. G. Martinelli SKULL MECHANICS AND
FUNCTIONAL MORPHOLOGY OF BRASILODONTIDAE, THE SISTER CLADE TOMAMMALS

B12 K. D. Bazzana, B. Gee, R. R. Reisz NEUROCRANIAL ANATOMY OF THE EARLY PERMIAN
REPTILIOMORPH SEYMOURIA

B13 M. Juhn, M. Alfaro, B. Van Valkenburgh EVOLUTIONARY CONVERGENCE AND EVIDENCE FOR A
MACROEVOLUTIONARY RATCHET IN THE FAMILY HYAENIDAE

B14  D. Oberg, J. X. Samuels THE CONVERGENCE CONUNDRUM: ADDRESSINGMORPHOLOGICAL
CONVERGENCE IN THE FAMILY TALPIDAE

B15  D. A. Esker STRONTIUM ISOTOPE RATIOS REVEAL DISPARATE GEOGRAPHIC ORIGINS FOR
MEGAFAUNA AT WACO MAMMOTH NATIONAL MONUMENT (TX, U.S.A.)

B16  W.Nguy, R. Secord MIOCENE GEOGRAPHIC VARIATION OF BIOMES IN NORTH AMERICA FROM
STABLE ISOTOPES IN LARGE HERBIVORES

B17  E. Hall, L. DeSantis DIETARY ECOLOGY OF COYOTES AND DIRE WOLVES AT MARICOPA BREA
DURING THE LATE PLEISTOCENE AS INFERRED FROM DENTAL MICROWEAR TEXTURE
ANALYSIS

B18  S. M. Moran ASTRAGALUS MORPHOLOGY INDICATES INCREASED CURSORIALITY IN
LEPTOMERYCIDS, BUT NOT EQUIDS, DURING THE EOCENE-OLIGOCENE TRANSITION OF
NEBRASKA

B19  P. D. Gillespy, D. R. Prothero ONTOGENETIC CHANGE IN DISTAL AND PROXIMAL LIMB BONES OF
JUVENILE PLEISTOCENE COYOTES (CANIS LATRANS) AND DIRE WOLVES (CANIS DIRUS) FROM
THE RANCHO LA BREA TAR PITS, CALIFORNIA

B20  S.E. Holte, A. Fabre 3D GEOMETRIC MORPHOMETRICS ON COMPLETE VERSUS PARTIAL
FORELIMB ELEMENTS OF CARNIVORANS
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WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018
SVP 2018 EDWIN H. AND MARGARET M. COLBERT PRIZE COMPETITION POSTER
(CONTINUED)

J. G. Napoli, A. Martin-Serra, C. M. Janis FUNCTIONAL MORPHOLOGY OF THE HUMERUS IN
STHENURINE KANGAROOS: IMPLICATIONS FOR LOCOMOTOR MODE AND ECOLOGICALHABITS

M. A. Madan, K. Long, D. R. Prothero POSTNATAL LIMB ALLOMETRY IN THE LA BREA GROUND
SLOTH PARAMYLODON HARLANI

A. E. Kort, P. Polly NICHE DIFFERENTIATION IN EOCENE CARNIVORES: UNIQUELUMBAR
SPECIALIZATIONS IN THE OXYAENID PATRIOFELIS

J. Keller, B. Van Valkenburgh FUNCTIONAL MORPHOLOGY OF THE NECK IN PINNIPEDS: THE
LONG AND SHORT OF IT

E. J. Coombs, M. Churchill, T. Park, J. Geisler, B. L. Beatty, A. Goswami ECOLOGICAL INFLUENCES
ON CRANIAL MORPHOLOGY IN ODONTOCETE WHALES

B. Wang, M. Zelditch, C. Badgley JAW DISPARITY IN RELATION TO DIET IN THE BOVIDAE, WITH
IMPLICATIONS FOR PALEOECOLOGY

H. M. Flora, E. Davis ANTILOCAPRID BEHAVIORAL INFERENCES FROM HEADGEAR
MORPHOLOGY

R. E. Narducci, R. C. Hulbert, J. I. Bloch FIRST VIRTUAL CRANIAL ENDOCASTS OF THE GIANT
ARMADILLO HOLMESINA (XENARTHRA, CINGULATA, PAMPATHERIIDAE)

M. M. Lang, O. C. Bertrand, M. T. Silcox SCALING PATTERN OF EUARCHONTOGLIRES
CEREBELLAR PETROSAL LOBULES: IMPACTS OF LOCOMOTION AND ACTIVITY PATTERN

A. J. McGrath, J. J. Flynn, A. Wyss PROTEROTHERIIDS (MAMMALIA, LITOPTERNA) FROM THE
EARLY MIOCENE (SANTACRUCIAN SALMA) OF PAMPA CASTILLO, CHILE, AND A
PHYLOGENETIC ANALYSIS OF THE GROUP

C. W. Pellegrom, L. K. Stroik DENTAL TOPOGRAPHIC ANALYSIS OF MAXILLARY AND
MANDIBULAR PHYLLOSTOMID BAT DENTITIONS: IMPLICATIONS FOR DIETARY PREDICTIONIN
THE FOSSIL RECORD

P. E. Morse, D. M. Boyer, J. I. Bloch CHANGES IN DENTAL DEVELOPMENTAL TRAJECTORY AND
BODY SIZE IN PRIMATE TAXA ACROSS THE PALEOCENE-EOCENE THERMALMAXIMUM

T. Engler, T. Martin DIFFERENTIATION IN DENTAL MORPHOLOGY AND FUNCTION OF
PALEOCENE SMALL MAMMALS AFTER THE CRETACEOUS-PALEOGENE MASSEXTINCTION

L. Nagendran, K. D. Rose, A. E. Chew, T. M. Bown, M. T. Silcox UNUSUAL VERTEBRATE
ASSEMBLAGE FROM THE MCNEIL QUARRY OF THE BIGHORN BASIN, WYOMING (WILLWOOD
FORMATION, EARLY EOCENE, WASATCHIAN NALMA)

N. Neu-Yagle, J. J. Eberle A NEW MIDDLE PALEOCENE MAMMALIAN FAUNA FROM THEFORT
UNION FORMATION, GREAT DIVIDE BASIN, WYOMING

©2018 by the Society of Vertebrate Paleontology
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B43

B44

B45

B46

B47

WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018

POSTERS ASSOCIATED WITH THE PREPARATORS' SESSION
ALBUQUERQUE CONVENTION CENTER, HALL 4
Authors must be present from 4:15-6:15 p.m. Thursday, October 18

Posters must be removed by 6:30 p.m. on Saturday

M. Fox, E. Lamm, J. Scannella HISTOLOGICAL SAMPLING OF YPM 1831, THE HOLOTYPE OF
TOROSAURUS "GLADIUS": FOSTERING PALEONTOLOGICAL DISCOVERIES THROUGH
MUSEUM/RESEARCHER COLLABORATIONS

C. L. Herbel, R. Skolnick, J. D. McMullin PROJECT OREODONT: TRAINING VOLUNTEERS TO
PREPARE AN HISTORIC BACKLOG

M. Haji-Sheikh, V. L. Naples A NEW METHOD OF INCREASING THE EFFICIENCY OF MICRO JACKS
IN THE REMOVAL OF MATRIX SURROUNDING A FOSSIL SPECIMEN.

T. Sato, M. Fox TESTING MOLDING SEPARATORS FOR COLOR CHANGE ANDEFFECTIVENESS

M. S. Eads, A. B. Heckert ASSESSING THE USABLE LIFETIME OF TIN ANDPLATINUM-BASED
SILICONE RUBBERS UNDER HIGH AND LOW STRESS ENVIRONMENTS.

J. H. Creighton, S. V. Robson, J. M. Theodor A COMPARISON OF DENTAL MOLDING AND CASTING
COMPOUNDS USED FOR MICROWEAR STUDIES

G. Gonzalez, A. B. Heckert, B. Zimmer FIDELITY OF "TRADITIONAL" VS "NEW TECH" METHODS OF
FOSSIL REPRODUCTION

W. J. Wilkins, M. Bugbee, E. Storms PREVENTATIVE MAINTENANCE AT THE MAMMOTHSITE:
EXCAVATION AND STABILIZATION METHODS FOR AN ACTIVE IN-SITU BONEBED

M. Ferrer Ventura, A. Torices, R. San Juan Palacios, P. Navarro-Lorbés PRESERVATION AND
RESTORATION OF THE PALEOICHNOLOGICAL SITE "LA VIRGEN DEL CAMPO" IN ENCISO,LA
RIOJA, SPAIN

M. M. Bugbee, W. J. Wilkins PREPARATION AND TRANSPORTATION OF A COMPLETE MAMMOTH
SKULL FROM CHANNEL ISLANDS NATIONAL PARK, CALIFORNIA, U.S.A.

N. A. Matthews, R. K. Hunt-Foster, B. H. Breithaupt, M. Lockley THE IMPACT OF EXCAVATION AND
DOCUMENTATION ON ANALYSIS AND INTERPRETATION: A LOOK AT THE ICHNOLOGICAL
INTERPRETATIONS AT THE MILL CANYON DINOSAUR TRACKSITE, UTAH

WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018

POSTERS ASSOCIATED WITH THE BEGINNING OF THE AGE OF CROCODILES SYMPOSIUM

B48

B49

B50

October 2018 PROGRAM AND ABSTRACTS

ALBUQUERQUE CONVENTION CENTER, HALL 4
Authors must be present from 4:15-6:15 p.m. Wednesday, October 17

Posters must be removed by 6:30 p.m. on Saturday

M. Von Baczko, J. Desojo, P. Bona PALEONEUROANATOMICAL DIVERSITY WITHIN
PSEUDOSUCHIA (ARCHOSAURIA): LOOKING FOR EVOLUTIONARY PATTERNS

Y. Wang, C. Sullivan AMBIGUITIES IN IDENTIFYING THE CERVICODORSAL TRANSITIONIN
FOSSIL CROCODYLOMORPHS

H.Yi A SMALL CROCODYLIFORM (ARCHOSAURIA, CROCODYLOMORPHA) FROM THEEARLY
CRETACEOUS JEHOL BIOTA OF CHINA, WITH HINDLIMBS ADAPTED FOR CURSORIAL
LOCOMOTION
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WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018
POSTERS ASSOCIATED WITH THE BEGINNING OF THE AGE OF CROCODILES SYMPOSIUM
(CONTINUED)

B51  R. B. Sookias IMPROVING PHYLOGENETIC INFERENCE FROM MORPHOLOGY USING DATAFROM
MODERN CROCODYLIA

B52  C. A.Brochu HOW A LUMPER BECAME A SPLITTER: THE BLESSING AND CURSE OF MODERN
CRYPTIC SPECIES IN CROCODYLIFORM SYSTEMATICS

B53  F. C. Montefeltro, J. V. Ruiz THE OLDEST SPHAGESAURID (NOTOSUCHIA, CROCODYLIFORMES)
AND IMPLICATIONS FOR THE ORIGINS OF THE NOTOSUCHIAN-DOMINATED ECOSYSTEM IN THE
LATE CRETACEOUS OF SOUTHEASTERN BRAZIL

WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018
POSTERS ASSOCIATED WITH BUILDING A PHENOMIC UNIVERSE: COLLECTION,
MANAGEMENT, AND APPLICATIONS OF DIGITAL MORPHOLOGICAL DATA SYMPOSIUM
ALBUQUERQUE CONVENTION CENTER, HALL 4
Authors must be present from 4:15-6:15 p.m. Friday, October 19

Posters must be removed by 6:30 p.m. on Saturday

B54  N.F. Adams, E. J. Rayfield, P. G. Cox, S. N. Cobb, 1. J. Corfe OF MICE AND MULTITUBERCULATES:
ASSESSING COMPETITIVE EXCLUSION AND EXTINCTION THROUGH CRANIOMANDIBULAR
BIOMECHANICS

B55  N. M. Morales Garcia, P. G. Gill, E. J. Rayfield 2D EXTRUDED FINITE ELEMENT ANALYSIS: A
NOVEL BIOMECHANICAL TECHNIQUE IN THE STUDY OF EARLY MAMMALS

B56 M. Wysocki, Z. Tseng UTILIZING 3-D PRINTING OF DIGITAL MORPHOLOGICAL DATA TO TEST
THE MECHANICAL PERFORMANCE OF TEMPOROMANDIBULAR JOINT TRABECULAR BONE
STRUCTURE IN CARNIVORANS

B57  A. E. Baines, V. Selles de Lucas, S. N. Cobb, E. J. Rayfield, J. Bright FEEDING, AND THE FORM-
FUNCTION-BEHAVIOR RELATIONSHIP IN RAPTORS

B58  J.R. Branin, S. N. Cobb, E. J. Rayfield, J. A. Bright AN ASSESSMENT OF CONVERGENCE IN
ECOLOGY, MORPHOLOGY, AND FUNCTIONAL PERFORMANCE IN OLD AND NEW WORLD
VULTURES

B59  A. M. Kirk, A. Baines, H. Kaplan, R. Carney MACROPHOTOGRAMMETRIC RECONSTRUCTION OF
ARCHAEOPTERYX

WEDNESDAY, OCTOBER 17, 2018

POSTER SESSION 1
ALBUQUERQUE CONVENTION CENTER, HALL 4
Authors must be present from 4:15-6:15 p.m. Wednesday, October 17

Posters must be removed by 6:30 p.m.

B36  H.R. Taruvinga, S. Tolan, C. T. Griffin A LUANGWA-LIKE CYNODONT FROM NORTHERN
ZIMBABWE AND ENDEMISM ACROSS THE CARNIAN OF SOUTHERN AFRICA

B60  A. M. Kufner, D. M. Lovelace TAPHONOMY OF TWO LATE TRIASSIC STEREOSPONDYL MASS
DEATH ASSEMBLAGES FROM THE POPO AGIE FORMATION (FREMONT COUNTY, WYOMING)
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October 2018 PROGRAM AND ABSTRACTS

WEDNESDAY, OCTOBER 17, 2018
POSTER SESSION I
(CONTINUED)

S. Chakravorti, D. P. Sengupta, P. Roy TAPHONOMY OF TRIASSIC TEMNOSPONDYLS OF INDIA

E. Knutsen LATE TRIASSIC (CARNIAN) TEMNOSPONDYL ICHNITES FROM SUBURBANBRISBANE,
AUSTRALIA

J. Driebergen, C. Boyd, J. Person, D. Pagnac A DIVERSE LISSAMPHIBIAN FAUNA FROM THE
FITTERER RANCH LOCALITY (OLIGOCENE 32.5 TO 30 MA) OF NORTHDAKOTA

J. Fortuny, T. Arbez, E. Mujal, J. Steyer REVISION OF THE METOPOSAURIDTEMNOSPONDYLS
FROM THE MIDDLE-LATE TRIASSIC OF MADAGASCAR, AND PALEOBIOGEOGRAPHICAL
IMPLICATIONS

J. C. Cisneros, M. O. Day, B. S. Rubidge SMALL TETRAPOD AND FISH TRACE FOSSILS FROM THE
MIDDLE PERMIAN OF THE SOUTH AFRICAN KAROO

D. R. Gunnin, B. W. Schubert, K. E. Bredehoeft, J. X. Samuels A NEW GENUS OF DESMOGNATHAN
SALAMANDER (PLETHODONTIDAE) FROM THE EARLY PLIOCENE GRAY FOSSIL SITE OF
NORTHEAST TENNESSEE

G. R. Adams, A. Mann, H. C. Maddin A NEW EMBOLOMERE FROM THE MISSISSIPPIAN-AGED
POINT EDWARD FORMATION OF NOVA SCOTIA, CANADA

E. C. Herbst, M. Doube, T. R. Smithson, J. Clack, J. R. Hutchinson PALEOPATHOLOGIES IN
CARBONIFEROUS TETRAPODS AND THE EVOLUTION OF BONEHEALING

S. M. Rowland, M. V. Caputo TRACKWAY OF A SIDEWAYS-WALKING BASAL TETRAPOD IN THE
PENNSYLVANIAN MANAKACHA FORMATION OF GRAND CANYON NATIONALPARK

A. L. Mayberry, R. L. Nydam, K. Townsend, J. Mitchell, K. Cooper, K. Manfredi DENTAL
MICROWEAR ANALYSIS OF THREE TAXA OF LATE CRETACEOUS LIZARDS (SQUAMATA,
BORIOTEIIOIDEA)

S. M. Hamilton, 1. Paparella, P. Bell, N. E. Campione, F. Fanti, D. W. Larson, R. Sissons, M. Vavrek, C.
Sullivan A MONSTERSAURIAN LIZARD FRONTAL FROM THE CAMPANIAN WAPITI FORMATION
OF ALBERTA, CANADA

M. L. Chavarria-Arellano, D. Garcia-Alcantara, P. Romo de Vivar-Martinez, M. Montellano LIZARDS
FROM EL GALLO FORMATION (CAMPANIAN), BAJA CALIFORNIA, MEXICO

C. H. Woolley, J. Sertich NEW SCINCOMORPHAN AND PLATYNOTAN LIZARDS FROM THEUPPER
CRETACEOUS (CAMPANIAN) SAN JUAN BASIN, NEW MEXICO, U.S.A.

A. Folie, M. L. Augé, R. Smith, A. Phélizon , P. Gigase, T. Smith REASSESSMENT OF THE
MORPHOLOGY AND TAXONOMIC STATUS OF THE VARANID LIZARD SANIWA ORSMAELENSIS
FROM THE EARLY EOCENE OF NORTHWEST EUROPE

H. S. Paul, J. J. Jacisin, J. R. Moore A SERIES OF HIGHLY DIVERS HERPETOFAUNAS FROM THE
EOCENE-OLIGOCENE OF NEBRASKA

S. Onary, A. S. Hsiou PHYLOGENETIC INCLUSIVITY OF CHUBUTOPHIS (SERPENTES, BOIDAE)
WITH THE REPORT OF A NEW SPECIES FROM THE LATE MIOCENE OF BRAZIL

S. G. Scarpetta A NEW MIOCENE GERRHONOTINE FROM THE CALIENTEFORMATION,
CALIFORNIA
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WEDNESDAY, OCTOBER 17, 2018
POSTER SESSION I
(CONTINUED)

F. Knoll, D. Azar, S. Maksoud, R. Lopez-Antoiianzas THE REPTILES AND AMPHIBIANS FROM THE
LATE MIOCENE OF ZAHLEH, LEBANON

E. M. Simpson HERPETOFAUNAL AND BOTANICAL ESTIMATE OF PRECIPITATION AND
TEMPERATURE ANNUAL AVERAGES AT GRAY FOSSIL SITE, TENNESSEE

J. Rej ONTOGENETIC DEVELOPMENT OF AGAMIDAE (SQUAMATA) WITH IMPLICATIONS FOR
FOSSIL SQUAMATA IDENTIFICATION

L. W. Vinola FOSSIL RECORD OF THE ROCK IGUANA CYCLURA (FAMILY: IGUANIDAE) INCUBA:
IMPLICATIONS FOR ITS SYSTEMATICS, PALEOECOLOGY AND PALEODISTRIBUTION

A. K. Parker, J. J. Head CORRELATED BODY SIZE CHANGES IN CENOZOIC TURTLES,
CROCODILIANS, AND MAMMALS

A. Bradley, S. J. Nesbitt, S. H. Burch, R. Irmis, N. Smith, A. H. Turner STERNAL ELEMENTS OF THE
EARLY DINOSAUR TAWA HALLAE FILL A CRITICAL GAP IN THE EVOLUTION OF THE STERNUMIN
AVEMETATARSALIA (REPTILIA: ARCHOSAURIA)

E. L. Evans, C. T. Griffin, N. Smith, A. H. Turner, R. B. Irmis, S. J. Nesbitt ONTOGENETIC CHANGES
IN THE FEMUR OF TAWA HALLAE AND IMPLICATION FOR SPECIES DIVERSITY OF LATE TRIASSIC
DINOSAURS

Z. Qin, J. M. Clark, X. Xu A NEW JURASSIC ALVAREZSAURIAN THEROPOD FROM THE
SHISHUGOU FORMATION OF WESTERN CHINA DEMONSTRATES AN EARLY DIVERSIFICATIONOF
THE GROUP

A. Flores, M. Demic UNDERSTANDING THE FACTORS UNDERLYING GROWTH VARIATION INTHE
THEROPOD DINOSAUR ALLOSAURUS FRAGILIS

J. B. Stiegler, A. J. Moore COELUROSAURIAN MANUAL DIGITS ARE II, III, IV, AND SOMETIMES V:
NEW EVIDENCE CONFLICTS WITH PREVIOUS HYPOTHESES FOR THEROPOD DIGIT REDUCTION

T. Brougham, S. W. Salisbury, P. R. Bell NON-AVIAN THEROPOD DIVERSITY INCRETACEOUS
AUSTRALIA: EVIDENCE FROM THE FOSSIL TOOTH RECORD

M. D'Emic, P. M. O'Connor, J. Gavras, E. Mardakhayava, E. K. Lund MODELING TOOTH
FORMATION TIME TO PREDICT TOOTH REPLACEMENT RATES IN MAJUNGASAURUS AND OTHER
THEROPOD DINOSAURS

A. J. Rowe, E. Snively, R. Ridgely, L. M. Witmer BIOMECHANICS OF JUVENILE TYRANNOSAURID
MANDIBLES AND THEIR IMPLICATIONS FOR TYRANNOSAURID BITE FUNCTION

K. Widrig, H. C. Larsson BITE FORCE AND CRANIAL KINESIS IN TYRANNOSAURUS REX

M. McKeown, S. Brusatte, T. E. Williamson, K. Schroeder, M. Espy, C. Gautier, J. Hunter, A. Losko,R.
Nelson, S. Vogel THE ENDOCRANIAL ANATOMY OF BISTAHIEVERSOR SEALEYI (DINOSAURIA,
THEROPODA) AND NEUROSENSORY EVOLUTION IN TYRANNOSAUROIDS

J. T. Voris, D. K. Zelenitsky, F. Therrien, L. M. Witmer, R. Ridgely A DESCRIPTION OF TWO NEW
JUVENILE SPECIMENS OF GORGOSAURUS LIBRATUS (TYRANNOSAURIDAE, ALBERTOSAURINAE):
MORPHOLOGICAL VARIATION ASSOCIATED WITH ONTOGENY
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WEDNESDAY, OCTOBER 17, 2018
POSTER SESSION I
(CONTINUED)

M. A. Loewen, J. Sertich, M. A. Norell THE PRESENCE OF MULTIPLE LINEAGESOF
TYRANNOSAURS IN THE UPPER JURASSIC MORRISON FORMATION, U.S.A.,
DEMONSTRATES EARLY COSMOPOLITANISM IN TYRANNOSAUROIDEA

L. Zanno, T. A. Gates, A. Canoville, R. Tucker, H. M. Avrahami, P. J. Makovicky A DIMINUTIVE
TYRANNOSAUROID FROM THE DAWN OF THE LATE CRETACEOUS IN NORTH AMERICA

J. C. Mallon, J. R. Bura, D. Schumann A PROBLEMATIC TYRANNOSAURID (DINOSAURIA,
THEROPODA) SKELETON AND ITS IMPLICATIONS FOR TYRANNOSAURID DIVERSITY INTHE
HORSESHOE CANYON FORMATION (UPPER CRETACEOUS) OF ALBERTA

T. D. Carr SIGNIFICANT GEOGRAPHIC RANGE EXTENSION FOR THE SYMPATRIC
TYRANNOSAURIDS ALBERTOSAURUS LIBRATUS AND DASPLETOSAURUS TOROSUS FROM THE
JUDITH RIVER FORMATION (LATE CAMPANIAN) OF NORTHERN MONTANA

J. Simon, D. Evans ASSESSING HABITAT PARTITIONING IN NON-AVIAN THEROPOD DINOSAURS
USING PEDAL MORPHOLOGY: A CASE STUDY OF THE CAENAGNATHID OVIRAPTOROSAUR
MACROPHALANGIA CANADENSIS

C. Liao, X. Xu CRANIAL OSTEOLOGY OF BEIPIAOSAURUS INEXPECTUS(THEROPODA,
THERIZINOSAURIA)

D. E. Korneisel PRESERVATION OF THE THERIZINOSAUR BEIPIAOSAURUS INEXPECTUS FROM
THE YIXIAN FORMATION OF CHINA: IS IT AS CHEMICALLY EXCEPTIONAL AS IT ISVISUALLY?

G. F. Funston, P. J. Currie A SMALL CAENAGNATHID TIBIA FROM THE HORSESHOE CANYON
FORMATION (MAASTRICHTIAN): IMPLICATIONS FOR GROWTH AND LIFESTYLE IN
OVIRAPTOROSAURS

S. Wang, Q. Zhang, R. Yang REINTERPRETATION OF JAW BONE STRUCTURES OF
CAENAGNATHID OVIRAPTOROSAURS

S. Lee, Y. Lee, A. Chinsamy-Turan, J. Lii, R. Barsbold, K. Tsogtbaatar A NEW SMALL OVIRAPTORID
DINOSAUR (DINOSAURIA, THEROPODA) FROM THE NEMEGT FORMATION (LATECRETACEOUS)
OF MONGOLIA

W. Ma, S. Brusatte, J. Lii, M. Sakamoto THE SKULL ANATOMY AND FUNCTIONAL DISPARITY OF
OVIRAPTOROSAURS

R. E. Nottrodt, F. Therrien, D. K. Zelenitsky, Y. Kobayashi NEW ORNITHOMIMID MATERIAL FROM
THE DINOSAUR PARK FORMATION OF ALBERTA, CANADA, REVEALS THE PRESENCE OF TWO
LARGE ORNITHOMIMOSAUR TAXA DURING THE LATE CAMPANIAN IN NORTH AMERICA

B. Holgado, A. S. Brum, R. V. Pégas, K. L. Bandeira, R. G. Souza, A. W. Kellner, D. A. Campos A NEW
UNENLAGIINAE (THEROPDA: DROMAEOSAURIDAE) FROM THE MAASTRICHTIAN OF BRAZIL

T. R. Pascucci, M. D. D'Emic GROWTH OF THE DROMAEOSAURID THEROPODDINOSAUR
DEINONYCHUS ANTIRRHOPUS

Y. Yu, X. Xu CURVATURE OF MANUAL BONES OF MICRORAPTORINE THEROPODS:POSSIBLE
IMPLICATION FOR ARBOREAL BEHAVIOR
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WEDNESDAY, OCTOBER 17, 2018
POSTER SESSION I
(CONTINUED)

T. A. Dececchi, M. Habib, H. C. Larsson FLIGHTS OF FANCY: MODELING POWERED FLIGHT
VERSUS GLIDING IN THE BIZARRE THEROPOD Y7 QI AND ITS BEARING ON THE QUESTION OF
THE ORIGINS OF FLIGHT ACROSS PENNARAPTORA

T. P. Hopp, M. J. Orsen EVIDENCE THAT 'FOUR-WINGED' PARAVIAN DINOSAURS MAYHAVE
USED HINDLIMB FEATHERS FOR BROODING

T. L. Green, P. M. Gignac TESTING THE UTILITY OF CASSOWARIES AS LIVING MODELS FOR NON-
AVIAN DINOSAUR CRANIAL ORNAMENTS

R. M. Vice, M. P. Ryan, P. J. Currie, E. B. Koppelhus, Y. Lee, T. Khishigjav HISTOLOGICAL ANALY SIS
OF OVIRAPTORID EGGSHELL FRAGMENTS FROM THE UPPER CRETACEOUS NEMEGT
FORMATION OF MONGOLIA WITH ASSOCIATED SKELETAL MATERIAL

S. E. Oser, K. Chin, J. J. Sertich, D. J. Varricchio FIRST PARTIAL EGGS FOUND IN THEUPPER
CRETACEOUS KAIPAROWITS FORMATION OF SOUTHERN UTAH, U.S.A., REPRESENT A
NEW OOTAXON OF LAEVISOOLITHID EGGSHELL

E. Alger-Meyer, S. E. Oser, J. Sertich, E. A. Smith A POTENTIAL DINOSAUR CLUTCH FROM THE
UPPER CAMPANIAN KAIPAROWITS FORMATION (GRAND STAIRCASE-ESCALANTE NATIONAL
MONUMENT, UTAH)

J. Wiemann, T. Yang, M. A. Norell DINOSAUR EGGS CAME IN VARIOUS COLORS ANDPATTERNS

S. Choi, Y. Lee ELECTRON BACKSCATTER DIFFRACTION (EBSD) IS A POWERFUL TECHNIQUE
FOR FOSSIL EGGSHELL RESEARCH: A NOVEL METHOD PROVIDES CRYSTALLOGRAPHIC
INFORMATION ON CONTACT INCUBATION AND A WAY TO IDENTIFY THE TRUE PORECANAL
AND EXTERNAL LAYER

K. Tanaka, D. K. Zelenitsky, F. Therrien, M. S. Fernandez, H. Saegusa, T. Ikeda, K. Kubota REPORT ON
A THEROPOD NESTING SITE FROM HYOGO, JAPAN

I. Diaz-Martinez, F. Pérez-Lorente, P. Navarro-Lorbés, E. Garcia-Ortiz, J. I. Canudo, X. Pereda-
Suberbiola, A. Torices A NEW THEROPOD ICHNOTAXON FROM THE LOWER CRETACEOUS ENCISO
GROUP (CAMEROS BASIN, SPAIN)

M. Lockley THE THEROPOD ICHNOGENUS SAUREXALLOPUS BECOMES WIDELY KNOWN INTHE
UPPER CRETACEOUS OF NORTH AMERICA

J. S. Cabrera Hernandez, R. Hernandez Rivera, M. Montellano FOSSIL EGGSHELLS AND TWO
PERINATAL DINOSAURS FROM THE EL GALLO FORMATION (LATE CRETACEOUS), EL ROSARIO,
BAJA CALIFORNIA, MEXICO

E. R. Przybyszewski, P. Germano , D. J. Varricchio, D. Trexler NEW INSIGHTS ON A UNIQUE
EGGSHELL LOCALITY WITHIN THE LATE CRETACEOUS UPPER TWO MEDICINE FORMATION OF
MONTANA

WITHDRAWN

P. Navarro-Lorbés, A. Torices, R. Lostado-Lorza, R. Cid, R. San Juan-Palacios COULD PTEROSAURS
BITE HARD? A STUDY THROUGH FINITE ELEMENT ANALYSIS OF PREJANOPTERUS CURVIROSTRIS
AS A POSSIBLE DUROPHAGOUS ANIMAL
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WEDNESDAY, OCTOBER 17, 2018
POSTER SESSION I
(CONTINUED)

K. L. Rosenbach, J. A. Wilson, I. S. Zalmout PTEROSAUR REMAINS FROM THE LATECRETACEOUS
OF AFRO-ARABIA PROVIDE INSIGHT INTO PTEROSAUR DIVERSITY AND FLIGHT CAPACITY

H. Kim, J. Park, I. Paik LARGE PTEROSAUR FOOTPRINTS FROM THE UPPER CRETACEOUS
JINDONG FORMATION OF SOUTH KOREA: OCCURRENCE AND PALEOECOLOGICAL
IMPLICATIONS

D. M. Unwin, C. Deeming AN INTEGRATED MODEL FOR REPRODUCTION AND GROWTH IN
PTEROSAURS

M. Sprague, M. A. McLain RESOLVING THE MESADACTYLUS COMPLEX OF DRY MESA QUARRY,
MORRISON FORMATION, COLORADO

J. I. Mead, R. S. White, S. L. Swift, A. Baez EXTINCT CAPYBARA, NEOCHOERUS PINCHNEYI
(HYDROCHOERIDAE) FROM THE RANCHOLABREAN OF TERAPA, SONORA, MEXICO

M. B. Senn, J. R. Moore ASSESSING THE IMPACT OF THE EOCENE-OLIGOCENE CLIMATE
TRANSITION ON THE RODENT FAUNAS OF THE WHITE RIVER GROUP

M. R. Wyatt, S. S. Hopkins NEW GEOMYOIDEA FROM THE MIOCENE CAVE BASIN FAUNA OF
OREGON

R. Lépez-Antofianzas, A. Grossman NEW SPECIMENS OF THRYONOMYIDAE (RODENTIA) FROM
THE EARLY MIOCENE OF KALODIRR (KENYA)

R. A. Martin, R. C. Hulbert A REVIEW OF MIDDLE TO LATE MIOCENE CRICETID RODENTSFROM
FLORIDA

A. Pacheco-Castro, O. Carranza-Castafieda, E. Jiménez-Hidalgo ADVANCES IN THE STUDY OF
CRICETIDAE RODENTS FROM LATE HEMPHILLIAN-IRVINGTONIAN OF CENTRAL MEXICOAND
THEIR RELATIONSHIP WITH NORTH AMERICA FAUNAS

G. W. Flora, K. Mackenzie INCREASING COMPLEXITY IN AN EXCEPTIONALLY LARGE
POPULATION OF AZTLANOLAGUS (MAMMALIA, LEPORIDAE) FROM THE PLEISTOCENE OF
COLORADO

O. Sanisidro, D. DeMiguel, J. Madurell Malapeira, S. Jovells Vaqué, 1. Casanovas-VilarREVALIDATION
OF THE GENUS DROMOCERATHERIUM (PERISSODACTYLA, RHINOCEROTIDAE) AND ITS KEY
ROLE WITHIN RHINOCEROTINAE

R. Schellhorn MEDIPORTAL RHINOCEROSES FROM THE MIOCENE SANDELZHAUSEN LOCALITY
(GERMANY)

T. Murakami, T. Tsubamoto REAPPRAISAL OF A RHINOCEROTID LUNAR FROM THE MID-
PLIOCENE UENO FORMATION OF THE KOBIWAKO GROUP, CENTRAL JAPAN

M. Crowe, L. C. Babilonia, E. Scott A REVIEW OF FOSSILS OF MIDDLE PLEISTOCENE EQUUSFROM
RALPH B. CLARK REGIONAL PARK, ORANGE COUNTY, CALIFORNIA, US

E. M. Holt DISCRIMINANT ANALYSIS OF THE HORSES OF FOSSIL LAKE, OREGON, U.S.A.

C. L. Barron-Ortiz, C. N. Jass, V. M. Bravo-Cuevas EQUUS: WHERE IS THE GENUS? PHYLOGENETIC
ASSESSMENT OF HARINGTONHIPPUS FRANCISCI (PERISSODACTYLA, EQUIDAE) AND OTHER
HORSES TRADITIONALLY ASSIGNED TO EQUUS

October 2018 PROGRAM AND ABSTRACTS

37



B141

B142

B143

B144

B145

B146

B147

B148

B149

B150
B151
B152

B153

B154

B155

B156

B157

38

WEDNESDAY, OCTOBER 17, 2018
POSTER SESSION I
(CONTINUED)

R. L. Bernor, O. Cirilli, A. M. Jukar, R. Potts, L. Rook, B. Sun, S. Wang THE EURASIANEQUUS
DATUM AND EARLY EVOLUTION OF THE GENUS IN EURASIA

C. M. Janis, J. D. Damuth, K. Travouillon, S. Hand, M. Archer GLOBAL MAMMALIAN RESPONSE TO
MID-MIOCENE PEAK IN ATMOSPHERIC CARBON DIOXIDE

D. D. DeBlieux, M. E. Thompson, H. Flora NEW MIOCENE LARGE MAMMAL FOSSILS FROM THE
SEVIER RIVER FORMATION ON THE WESTERN MARGIN OF THE COLORADO PLATEAU OF
CENTRAL UTAH

P. Gensler, G. S. Morgan, S. Aby, D. Koning CHRONOLOGY OF THE LATE MIOCENE (LATE
HEMPHILLIAN) SAN JUAN FAUNA, CHAMITA FORMATION, NEW MEXICO

G. Morgan, S. Aby, P. Gensler, D. Koning, M. Heizler GEOCHRONOLOGY OF THE CHAMITA
FORMATION, NEW MEXICO, AND THE FIRST APPEARANCE OF THE LATE MIOCENE (EARLY
HEMPHILLIAN) GROUND SLOTH PLIOMETANASTES (MEGALONYCHIDAE) IN NORTHAMERICA

I. Magallanes, B. J. Macfadden, G. S. Morgan STABLE CARBON AND OXYGEN ISOTOPES PROVIDE
NEW INSIGHTS ON CLIMATE AND PALEOECOLOGY DURING THE MIOCENE OF NORTHERN NEW
MEXICO

M. Barboza CARBON ISOTOPE ANALY SIS OF MAMMALIAN HERBIVORE TEETH FROM A 10-
MILLION-YEAR TIME SPAN IN FLORIDA INCLUDING THE MID MIOCENE CLIMATICOPTIMUM

J. Schap, J. X. Samuels VARIED RESPONSES OF MAMMALS TO THE MIDDLE MIOCENE CLIMATIC
OPTIMUM, NON-UNIFORM SHIFTS IN CROWN HEIGHTS OF RODENTS, LAGOMORPHS, AND
UNGULATES

L. Finkelman, P. Z. Barrett, G. Perdue, S. S. Hopkins SMALL MAMMALS OF THE CROOKED RIVER
MASCALL FORMATION

J. A. Van Couvering, J. A. Harris, E. Delson AFRICAN LAND MAMMAL AGES
WITHDRAWN

L. Thrasher FOSSIL TRACKS AND TRACKWAYS FROM THE LATE PLIOCENE BEAR SPRINGS
WASH BEDS OF GRAHAM COUNTY, SOUTHEASTERN ARIZONA

B. J. Burger, L. Jolley A PIG-LIKE MAMMAL (ARTIODACTYLA, HELOHYIDAE) FROM THE MIDDLE
EOCENE (LATE BRIDGERIAN) WASHAKIE FORMATION OF SOUTHWEST WYOMING

K. Townsend, A. Delgado THE SKELETON OF D/IPLOBUNOPS AND IMPLICATIONSFOR
UNDERSTANDING VARIATION IN EARLY ARTIODACTYLS

H. C. Seyler , J. J. Eberle COMPARING DIETARY NICHE PARTITIONING AMONG THE HORNLESS
ARTIODACTYL RUMINANTS HYPERTRAGULUS, HYPISODUS, AND LEPTOMERYX FROM THE EARLY
OLIGOCENE (ORELLAN) BRULE FORMATION, TOADSTOOL GEOLOGIC PARK, NEBRASKA

N. A. Famoso STATISTICAL ANALYSIS OF DENTAL VARIATION INOLIGOCENE
HYPERTRAGULIDS (MAMMALIA, ARTIODACTYLA) OF OREGON

S. Maden, J. X. Samuels THE FIRST CAMELID MATERIAL FROM THE EARLY PLIOCENE GRAY
FOSSIL SITE, EASTERN TENNESSEE

©2018 by the Society of Vertebrate Paleontology



B158

B159

B164

B165

B166

B167

B168

B169

B170

B171

B172

B173

October 2018 PROGRAM AND ABSTRACTS

WEDNESDAY, OCTOBER 17, 2018
POSTER SESSION I
(CONTINUED)

D. R. Prothero A NEW SPECIES OF THE MIOCENE PECCARY MACROGENIS WITHBIZARRE
FLARING CHEEKBONES

D. Yang, K. Uno, T. Cerling INTRATOOTH ISOTOPE PROFILES OF FOSSIL SUIDS FROM THEKOOBI
FORA FORMATION (EAST TURKANA, KENYA) INDICATE SEASONALLY STABLE C4 DIETS BUT
SEASONALLY VARIABLE BODY WATER OR HYDROCLIMATE

WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018

POSTERS ASSOCIATED WITH EDUCATION & OUTREACH
ALBUQUERQUE CONVENTION CENTER, HALL 4

Authors must be present from 4:15-6:15 p.m. Wednesday, October 17, for odd-numbered poster boards;

Authors must be present from 4:15-6:15 p.m. Friday, October 19, for even-numbered poster boards

Posters must be removed by 6:30 p.m. on Saturday

K. Bitterman, S. Tomiya, C. M. Redman, K. Cain, J. Meachen RESEARCH EXPERIENCE IN
PALEONTOLOGY CHANGES ATTITUDES, IMPROVES SCIENCE COMMUNICATION, ANDINSPIRES
HIGH SCHOOL STUDENTS TO PURSUE STEM CAREERS

T. M. Williams EVALUATING COMMUNICATION OF EVOLUTIONARY THEORY WITHIN EXHIBITS
AT THE STERNBERG MUSEUM OF NATURAL HISTORY

A. B. Heckert FINDING FOSSILS ON FRIDAYS (FFF)—USING AN APPRENTICESHIP MODEL TO
BUILD A GUILD OF UNDERGRADUATE RESEARCHERS AND EXPAND PALEONTOLOGICAL
OUTREACH AT APPALACHIAN STATE UNIVERSITY

G. J. Bradley THERE AND BACK AGAIN: BRINGING GLOBAL PALAEONTOLOGY MOOCSBACK
INTO THE UNIVERSITY

S. K. Drumheller, C. D. Sumrall TENNESSEE GEOPATHS: EXPERIENTIAL LEARNING AS A TOOL
FOR RECRUITING AND RETENTION OF COMMUNITY COLLEGE STUDENTS

S. G. Strait, T. Dillman WEST VIRGINIA SCIENCE ADVENTURES: FOSTERING STEM DIVERSITY
THROUGH UNIVERSITY SPONSORED SCIENCE FESTIVALS

M. D. Uhen, C. O. George, C. Bentley, P. Berquist, R. Lockwood, L. A. Lukes, K. Rkyer UTILIZING THE
PALEOBIOLOGY DATABASE TO PROVIDE HANDS-ON RESEARCH OPPORTUNITIES FOR
UNDERGRADUATES

C. M. Holliday, C. Cranor, K. Sellers CROCNET: A PUBLIC RESOURCE FOR CROCODILIANIMAGING
DATA AND VISUALIZATIONS

S. S. Sumida, K. M. Madalena PARTNERING VERTEBRATE PALEONTOLOGISTS WITH LOCAL
NATIVE AMERICAN HIGH SCHOOL STUDENTS DEVELOPS A DEEPER UNDERSTANDING OF
STUDENTS' LANDS WHILE SIMULTANEOUSLY INCREASING PALEONTOLOGICAL ACCESSON
RESERVATION LANDS BELONGING TO THE PUEBLO OF JEMEZ, NEW MEXICO

L. D. White, P. A. Holroyd, R. W. Boessenecker FROM THE FIELD TO THE FOSSILS: VIRTUAL FIELD
EXPERIENCES IN THE KETTLEMAN HILLS, SAN JOAQUIN VALLEY, CALIFORNIA
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WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018
POSTERS ASSOCIATED WITH EDUCATION & OUTREACH
(CONTINUED)

W. J. Binder, L. G. DeSantis, E. Lindsey, J. Meachen, F. R. O'Keefe TRAINING THE NEXT
GENERATION OF SCIENTIFIC RESEARCHERS IN BOTH RESEARCH METHODS AND PUBLIC
COMMUNICATION AT RANCHO LA BREA-A MELTING POT OF CURRENT AND ANCIENT
DIVERSITY

M. L. Gold, A. R. West SHE FOUND FOSSILS: A CROWDFUNDED,MULTI-LINGUAL,
SELF- PUBLISHED, CHILDREN'S BOOK ABOUT WOMEN IN PALEONTOLOGY

M. Barboza THE FEMMES OF STEM: AN INTERSECTIONAL, INTERDISCIPLINARY PODCAST AND
WEB RESOURCE EXPLORING THE HISTORY OF WOMEN IN SCIENCE

A. Berta, S. Turner "BONE HUNTERS"? THE HISTORY OF WOMEN IN VERTEBRATE
PALEONTOLOGY BOOK PROJECT

S. Moore, J. Scannella, P. Leggi, C. Ancell, A. Weikert, D. Bowen, N. Ikegami, S. Ikebe, H. Kurosu, M.
Nomura OUR HOME, OUR WORLD: FORGING RELATIONSHIPS IN MONTANA AND JAPAN
THROUGH SCIENCE EDUCATION

K. M. Rivers UNDERSTANDING ADULT EDUCATION: AN ANALYSIS OF THE DEVELOPMENT OF
AN ADULT PROGRAM AT THE STERNBERG MUSEUM OF NATURAL HISTORY

M. Dickson, A. Deans, H. Thomas, B. Voss, M. McCallum, A. Chen A CASE STUDY INCONDUCTING
AN ONLINE LEARNING EXPERIENCE IN VERTEBRATE PALEONTOLOGY

J. B. McHugh, S. K. Drumheller-Horton, M. Kane, A. Riedel UGLY AMBASSADORS: TURNING
OVERLOOKED BONE FRAGMENTS INTO EFFECTIVE EMISSARIES OF STEM EDUCATION,
MENTORSHIP, AND PUBLIC ENGAGEMENT

B. K. Shipps BIG CONCEPTS, SMALL STUDENTS: CONVEYING COMPLEXPALEONTOLOGICAL
IDEAS TO STUDENTS AGES 4-12

N. S. Vitek, C. A. Baker, J. 1. Bloch BRINGING MICROVERTEBRATES INTO THE MATH
CLASSROOM: STEM INTEGRATION USING 3D PRINTED FOSSILS AND OTHERBIOLOGICAL
OBIJECTS

E. R. Ellwood, N. Graham, E. Lindsey, G. Takeuchi, M. Porter MICROFOSSIL SORTING FOR A
"MOUSE'S EYE VIEW" OF RANCHO LA BREA

A. M. Mychajliw, L. M. Acosta SCIENCE FAIR PALEO-PROJECTS AS OPPORTUNITIES FORHIGH
SCHOOL STUDENT MENTORSHIP AND COMMUNITY ENGAGEMENT

A. Peterson, 1. E. Smail, E. Daly, A. Ortiz, H. Edmonds HUMAN ORIGINS SCIENCE FOR MIDDLE AND
HIGH SCHOOL STUDENTS AND TEACHERS: BUILDING AN ONLINE COMMUNITY OF LEARNING

S. L. Masters USING FIELD PALEONTOLOGY AS A MEANS TO INSPIRE STEM INTEREST AND
CROSS-CURRICULAR EXPERIENTIAL LEARNING IN AN ALL-GIRLS HIGH SCHOOL

G. Santos, L. Schmitz UTILIZING MUSEUM COLLECTIONS IN COLLABORATION FOR
EXPERIENTIAL LEARNING AND CITIZEN SCIENCE IN HIGHER EDUCATION

D. A. Levering STERNBERG EARTH AND LIFE SCIENCE ACADEMY: A MULTI-TIERED APPROACH
TO YOUTH OPPORTUNITY ACCESS

©2018 by the Society of Vertebrate Paleontology
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WEDNESDAY-SATURDAY, OCTOBER 17-20, 2018
POSTERS ASSOCIATED WITH EDUCATION & OUTREACH
(CONTINUED)

A. K. Hastings, L. Stoneman, K. A. Hastings, C. Deatherage DINOSAURS IN COMIC BOOKS AS A
MEANS OF STEAM ENGAGEMENT WITH MIDDLE SCHOOL STUDENTS IN UNDER-SERVED
DISTRICTS IN VIRGINIA, U.S.A.

S. J. ElShafie, S. S. Sumida ARTISTS AND PALEONTOLOGISTS EXPLORE SCIENCE ENGAGEMENT
THROUGH NARRATIVE IN A SYMPOSIUM AT A SCIENTIFIC CONFERENCE

K. K. Bramble, C. N. Jass, C. I. Barron-Ortiz, J. Bender ENGAGING THE SAND AND GRAVEL
INDUSTRY TO HELP UNCOVER ALBERTA'S ICE AGE RECORD

H. Mesraty, E. Lindsey, J. Chapman, A. Mychajliw WHAT DOES PUBLIC ACCESS TO THESCIENTIFIC
PROCESS LOOK LIKE AT AN URBAN PALEONTOLOGICAL SITE?

S. E. Holte, S. K. McLain, J. I. Mead OVER 40 YEARS OF EDUCATION AND PUBLIC OUTREACHAT
THE MAMMOTH SITE

R. E. Narducci, R. C. Hulbert, J. I. Bloch, B. J. Macf.adden, J. R. Bourque, A. R. Poyer, J. Pirlo, N. S.
Vitek, C. A. Grant, M. J. Ziegler RECOVERY AND CURATION OF A CRITICALLY IMPORTANT LATE
MIOCENE FOSSIL DEPOSIT IN NORTH-CENTRAL FLORIDA: A RARE OPPORTUNITY FOR CITIZEN
SCIENCE AND PUBLIC EDUCATION

M. R. Stocker, S. J. Nesbitt, L. Sharp FOSSIL UNWRAPPING PARTIES: THE INTERSECTION OF
PALEONTOLOGY, CITIZEN-SCIENCE, AND UNDERGRADUATE RESEARCHOPPORTUNITIES

J. M. Hodnett, K. M. Montaperto DINOSAUR PARK: AN HISTORIC FOSSIL SITE AND CITIZEN
SCIENTIST EXPERIENCE IN THE GREATER WASHINGTON, D.C. AREA

R. K. Hunt-Foster, B. Engh, B. H. Breithaupt, N. A. Matthews, G. McDonald EDUCATION AT
BUREAU OF LAND MANAGEMENT PUBLIC FOSSIL SITES IN SOUTHEASTERN UTAH: NEW LIFE
FROM OLD BONES

S. L. Gladish, N. A. Famoso INCLUDING ALL AUDIENCES: INTERPRETATION ANDEDUCATION
OPPORTUNITIES AT JOHN DAY FOSSIL BEDS NATIONAL MONUMENT

B. E. Stoneburg, G. Santos WITH OUR POWERS COMBINED: INCREASING AUDIENCE REACHFOR
SMALL MUSEUMS THROUGH COLLABORATIVE EDUCATION AND OUTREACH INITIATIVES

B. S. Dooley, B. E. Stoneburg, A. C. Dooley I.C.E. AGE PROJECT: COMBINING OUTREACHWITH
EXHIBIT PRODUCTION

THURSDAY MORNING, OCTOBER 18,2018
TECHNICAL SESSION V

ALBUQUERQUE CONVENTION CENTER, BALLROOM A
MODERATORS: Julie Meachen and Julien Louys

S. U. Galvez, D. R. Prothero AGE-MORTALITY PROFILES IN LA BREA BISON: INSIGHTSINTO
POPULATION DYNAMICS AND TAPHONOMY

S. Gust, S. A. McLeod, A. Leger, K. Scott, E. Scott, J. M. Harris TAR PITS IN PERSPECTIVE: LATE
PLEISTOCENE NON-ASPHALTIC MAMMALIAN FAUNAS FROM THE LA BREA PLAIN INDICATE
FAUNAL BIAS AT RANCHO LA BREA, CALIFORNIA
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THURSDAY MORNING, OCTOBER 18, 2018
TECHNICAL SESSION V
(CONTINUED)

M. K. Macias THREE'S A CROWD: SPATIAL ANALYSIS OF MULTI-TAXA SLOTHLOCALITIES

N. A. Freymueller, M. I. Pardi, F. A. Smith DO COUGARS (PUMA CONCOLOR) RE-FILL THE
MEGAFELID NICHE FOLLOWING THE PLEISTOCENE MEGAFAUNALEXTINCTION?

J. Meachen, S. Tomiya THE POSTCRANIAL MORPHOLOGY OF THE BERINGIAN WOLF REVEALS
TWO PULSES OF ECOLOGICAL DISAPPEARANCE

B. Van Valkenburgh TOUGHER TIMES FOR YELLOWSTONE GRAY WOLVES: RATES OF TOOTH
WEAR AND FRACTURE INCREASE AS PREY NUMBERS DECLINE

D. M. Reuter, S. S. Hopkins, S. A. Price WHAT IS A MAMMALIAN OMNIVORE? INSIGHTS INTO
OMNIVORE DIET DIVERSITY, BODY MASS, AND EVOLUTION

R. A. Short, A. M. Lawing COMPARISON OF INFERENCE APPROACHES FOR ECOMETRIC
ANALYSES: USING HYPSODONTY TO ESTIMATE PRECIPITATION

BREAK

E. Scholtz, L. G. DeSantis INVESTIGATING IMPACTS OF NON-NATIVE SPECIES ON AUSTRALIAN
MARSUPIAL DIETARY ECOLOGY ACROSS SPACE AND THROUGH TIME

L. DeSantis, G. Price, M.Archer ARIDIFICATION AS A POTENTIAL DRIVER OF THE EXTINCTION
OF THE MARSUPIAL LION IN AUSTRALIA

E. M. Biedron, L. DeSantis A MULTIPROXY APPROACH TO TRACKING ARIDITY ACROSS
AUSTRALIAN LANDSCAPES USING BRUSHTAIL POSSUMS (MARSUPIALIA, PHALANGERIDAE,
TRICHOSURUYS)

J. Louys, G. Price, J. Zaim, Y. Rizal, W. Santoso, A. Trihascaryo NEW ORANGUTAN-BEARING FOSSIL
DEPOSITS FROM WESTERN SUMATRA PROVIDE INSIGHTS INTO PLEISTOCENE ORANGUTAN
TAXONOMY AND ECOLOGY

I. E. Smail COMMUNITY DENTAL MORPHOLOGY OF PLIO-PLEISTOCENE CERCOPITHECID
PRIMATES: COMPARISONS WITH EXTANT AFRICAN AND ASIAN CERCOPITHECID COMMUNITIES

I. A. Lazagabaster EVOLUTION, TAXONOMY, AND PALEOECOLOGY OF THE SUIDAE
(MAMMALIA, ARTIODACTYLA) FROM HADAR AND THE LEE ADOYTA SUB-BASIN,AFAR,
ETHIOPIA

M. D. Biernat, D. R. Braun, D. B. Patterson, K. E.Reed INTRA-BASINAL HETEROGENEITY OF
MAMMALIAN COMMUNITIES IN THE TURKANA BASIN BETWEEN ~2.0 AND 1.4MA

S. J. Maxwell, P. J. Hopley, P. Upchurch THE COMPLETENESS OF THE EARLY HOMININFOSSIL
RECORD: IMPLICATIONS FOR DIVERSITY PATTERNS AND THE ORIGIN OF HOMININI

THURSDAY MORNING, OCTOBER 18,2018

TECHNICAL SESSION VI
ALBUQUERQUE CONVENTION CENTER, BALLROOM B
MODERATORS: Hillary Maddin and Adam Huttenlocker

L. S. Lassiter REVISITING ROMER'S ARMS RACE BETWEEN EURYPTERIDS ANDEUVERTEBRATES

D. Marjanovi¢ YES, WE CAN HOMOLOGIZE SKULL (AND OTHER) BONES OF ACTINOPTERYGIANS
AND TETRAPODS

©2018 by the Society of Vertebrate Paleontology



THURSDAY MORNING, OCTOBER 18, 2018
TECHNICAL SESSION VI
(CONTINUED)

8:30 Y. Haridy, B. Gee, R. R. Reisz RETENTION OF FISH LIKE TOOTH REPLACEMENT IN THE PALATAL
DENTITION OF PERMIAN TETRAPODS

8:45  J. Atkins, R. R. Reisz, H. C. Maddin PERTURBING HOX GENE EXPRESSION DOMAINSPRODUCE
NEW AND ANCESTRAL CRANIAL MORPHOLOGIES IN EXTANT AMPHIBIANS

9:00 M. Danto, F. Witzmann, S. Triepel, C. Mitgutsch, N. B. Froebisch THE IMPLICATION OF THE
VERTEBRAL DEVELOPMENT ON THE ORIGIN OF LISSAMPHIBIANS

9:15 B. K. Otoo, J. R. Bolt, E. Lombard A LEG UP: WHATCHEERIA AND ITS NEW CONTRIBUTIONS TO
TETRAPOD ANATOMY

9:30 H. C. Maddin, A. Mann, B. Hebert A NEW PERMIAN-LIKE FAUNA PRESERVED WITHIN ASINGLE
FOSSILIZED STUMP FROM THE CARBONIFEROUS OF NOVA SCOTIA

9:45  J. Frobisch, C. F. Kammerer, H. Sues, E. Frey, F. Witzmann, M. Jansen THE KORBACH FISSURE FILL.:
COMPOSITION AND BIOGEOGRAPHY OF A LATE PERMIAN PALEOEQUATORIAL FAUNA FROM
CENTRAL EUROPE

10:00 BREAK

10:15 A. K. Huttenlocker, D. S. Berman, A. C. Henrici, J. Jung, J. D. Pardo, T. Schlotterbeck, S. S. Sumida
TERRESTRIAL LIFE ELEVATED: NEW DATA ON CARBONIFEROUS-PERMIAN VERTEBRATE
BIOCHRONOLOGY IN SOUTHEASTERN UTAH AND ITS GLOBAL IMPLICATIONS

10:30  A. Mann, H. C. Maddin A NEW LONG-BODIED RECUMBIROSTRAN FROM MAZON CREEK WITH A
FULL PELAGE OF SCALES REVEALS AMNIOTE-LIKE ULTRASTRUCTURAL INTEGUMENTARY
PATTERNS

10:45 J. S. Anderson, J. D. Pardo, R. B. Holmes AN ENIGMATIC TETRAPOD FROM FIVE POINTS, OHIO
(UPPER CARBONIFEROUS), FURTHER SUPPORTS AISTOPOD PLACEMENT AMONG THE TETRAPOD
STEM GROUP

11:00 B. M. Gee, R. R. Reisz HISTOLOGICAL SKELETOCHRONOLOGY OF THE EARLY PERMIAN STEM
LISSAMPHIBIAN DOLESERPETON

11:15 C. So, A. M. Kufner, A. K. Huttenlocker, J. Pardo, D. Lovelace UNUSUAL FOSSORIAL
STEREOSPONDYL FROM THE TRIASSIC OF WYOMING WITH IMPLICATIONS FOR THE ORIGINS OF
GYMNOPHIONA

11:30 P. P. Roy, D. P. Sengupta, S. P. Chakravorti RICH OCCURRENCES OF CAPITOSAUR AMPHIBIANS
FROM THE MIDDLE TRIASSIC DENWA FORMATION OF CENTRAL INDIA

11:45 J. Jia, K. Gao A STEM HYNOBIID (AMPHIBIA, URODELA) FROM THE UPPER JURASSIC OF
WESTERN LIAONING PROVINCE, CHINA, SHEDS NEW LIGHTS ON EVOLUTION OF SALAMANDER
LIMBS

12:00 R. V. Hill, J. McCartney, E. M. Roberts, L. Tapanila, K. M. Claeson, K. Heilbronn, M. Bouaré, M.
O'Leary THE TETRAPOD FAUNA OF THE TRANS-SAHARAN SEAWAY IN THE LATE CRETACEOUS
AND EARLY PALEOGENE OF MALI
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THURSDAY MORNING, OCTOBER 18,2018

ROMER PRIZE SESSION
ALBUQUERQUE CONVENTION CENTER, BALLROOM C
MODERATORS: Mark Uhen and Mark Clementz

T. Yang CLUTCH ARCHITECTURE, NEUTRON TOMOGRAPHY, AND ELEMENTAL MAPPING
REVEAL HATCHING ASYNCHRONY AND COMMUNAL NESTING IN OVIRAPTORID DINOSAURS
AND HIGHLIGHT THEIR PECULIAR REPRODUCTIVE BIOLOGY

S. Macaulay THE EVOLUTION OF BODY PROPORTIONS AND LOCOMOTION INBIRDS

T. Miyashita ONTOGENY OF PALEOZOIC STEM LAMPREYS AS A TEST OF CYCLOSTOME-BASED
MODELS OF VERTEBRATE ANCESTRY

J. Bestwick DIETARY ECOLOGY OF PTEROSAURS USING QUANTITATIVE 3DTEXTURAL
ANALYSIS OF TOOTH MICROWEAR

K. Chiba TESTING OSTEOHISTOLOGY-BASED BODY MASS GROWTH CURVERECONSTRUCTION
IN EXTANT AND EXTINCT TETRAPODS

J. V. Proffitt MORPHOLOGICAL, BIOMECHANICAL, AND SENSORY EVOLUTION INEARLY
PENGUINS FOLLOWING THE TRANSITION TO FLIGHTLESS WING-PROPELLEDDIVING

R. B. Trayler PATAGONIAN ARIDIFICATION AND ECOLOGICAL SHIFTS AT THE ONSET OF THE
MID-MIOCENE CLIMATIC OPTIMUM

D. A. Tarailo CHANGES IN DISPERSAL CAPACITY THROUGH TIME WITHINCROCODYLIA
BREAK

T. Wintrich THE INTERVERTEBRAL DISK GAVE REPTILES IMPROVED AXIAL MOBILITY—
MORPHOLOGICAL, HISTOLOGICAL, AND PHYLOGENETIC EVIDENCE FORINTERVERTEBRAL
DISKS IN FOSSIL NON-MAMMALIAN AMNIOTES

K. M. Loughney PRESERVATION AND FAUNAL CHANGE OF MAMMALS IN THE BARSTOW
FORMATION, SOUTHERN CALIFORNIA, AND THEIR IMPLICATIONS FOR TURNOVER AT THE
HEMINGFORDIAN-BARSTOVIAN BOUNDARY

G. J. Smith COUPLING PALEOECOLOGICAL PROXIES TO INFER THE DIETARY ECOLOGY OF
EXTINCT MEGAHERBIVORES

M. Balisi CLIMATE AS MODULATOR OF THE MACROEVOLUTIONARY RATCHET:
DIVERSIFICATION AND TURNOVER IN NORTH AMERICAN FOSSIL CANIDS

K. Waskow GROWTH RATES AND AGE DISTRIBUTION OF DIFFERENT JURASSICSAUROPOD
TAXA: IMPLICATIONS FOR LIFE HISTORY TRAITS AND ECOLOGY BASED ON DORSAL RIB
HISTOLOGY

E. T. Saitta MOLECULAR STABILITY AND MOBILITY: PROTEIN DIAGENESIS IN OPEN AND
CLOSED TAPHONOMIC SYSTEMS

M. C. Mekarski LIMBS INTO FINS: CONVERGENT EVOLUTION AND THE POLYPHYLY OF THE
MOSASAURIDAE

D. Grossnickle JAW CORRELATES OF DIET PROVIDE NOVEL INSIGHT ON THEADAPTIVE
RADIATION OF EARLY MAMMALS
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THURSDAY AFTERNOON, OCTOBER 18, 2018

TECHNICAL SESSION VII
ALBUQUERQUE CONVENTION CENTER, BALLROOM A
MODERATORS: Armita Manafzadeh and Daniel Ksepka

A. Roy, M. Pittman, T. Kaye, X. Wang, X. Zheng, X. Xu FURTHER INVESTIGATON OF THE SOFT-
TISSUE ANATOMY AND WING CONFIGURATION OF THE ‘BAT-WINGED’ PENNARAPTORAN
DINOSAUR YI QI

S. Hartman, M. Mortimer, D. M. Lovelace A TESTABLE MACROEVOLUTIONARY FRAMEWORKFOR
CHARACTER ACQUISITION IN THE ORIGIN OF AVIAN FLIGHT

A. R. Manafzadeh, K. Padian COULD PTEROSAURS AND BASAL MANIRAPTORANS ADOPT A
BATLIKE HIP POSE? AN ANALYSIS USING "ROM MAPPING," A NEW METHOD FOR COMPARING
JOINT MOBILITIES

M. Pittman, R. Pei, P. Goloboff, T. Dececchi, M. Habib, T. Kaye, H. Larsson, M. Norell, S. Brusatte, X. Xu
GRADUAL BUILD-UP OF POWERED FLIGHT POTENTIAL AMONG CLOSE AVIAN RELATIVES
REVEALED BY COMBINING PHYLOGENETIC, AERODYNAMIC, AND ANATOMICALDATA

A. Canoville, M. Schweitzer, L. Zanno NEW DATA ON THE SKELETAL DISTRIBUTIONOF
MEDULLARY BONE IN NEORNITHES: PALEOBIOLOGICAL IMPLICATIONS

D. Field, M. Hanson, D. A. Burnham, L. E. Wilson, K. J. Super, D. J. Ehret, J. A. Ebersole, B. S. Bhullar
COMPLETE ICHTHYORNIS SKULL ILLUMINATES MOSAIC ASSEMBLY OF THE AVIAN HEAD

J. O'Connor, J. Maina, Y. Pan, M. Wang, X. Wang, Y. Wang, X. Zheng, Z. Zhou A SPECIMEN OF
ARCHAEORHYNCHUS PRESERVING SIGNIFICANT SOFT TISSUE INCLUDING THE FIRST PROBABLE
OCCURRENCE OF FOSSILIZED LUNGS

A. Bailleul, J. O'Connor, H. You, D. Li, Z. Zhou A NEW SPECIMEN OF ENANTIORNITHINE FROM
THE LOWER CRETACEOUS XIAGOU FORMATION WITH PRESERVATION OF AN UNUSUAL
MINERALIZED TISSUE

D. Ksepka, A. Balanoff, N. Smith, J. Smaers EVOLUTION OF AVIAN BRAIN SIZE: COMBINING
FOSSIL AND MODERN EVIDENCE

G. M. Musser, D. J. Field, D. Ksepka NEW MATERIAL OF PELLORNIS CLARIFIES PATTERN AND
TIMING OF THE EXTANT GRUIFORM RADIATION

THURSDAY AFTERNOON, OCTOBER 18, 2018

PREPARATORS' SESSION
ALBUQUERQUE CONVENTION CENTER, BALLROOM B
MODERATORS: Steve Jabo and Matthew Smith

A. C. Henrici, D. S. Berman, S. S. Sumida, A. K. Huttenlocker, T. Schlotterbeck THE LATE
PENNSYLVANIAN BIRTHDAY BONEBED FROM THE HALGAITO FORMATION OF VALLEY OFTHE
GODS, SOUTHEASTERN UTAH: COLLECTION, PREPARATION, AND PHOTODOCUMENTATION.

L. Hall, D. Zelinski, A. R. McGee, M. Ryan FISHING WITH SILICON CARBIDE: PREPARING DIVERSE
MARINE VERTEBRATES FROM THE LATE DEVONIAN (FAMENNIAN) CLEVELAND MEMBER OF
THE OHIO SHALE, OHIO, U.S.A.

N. Ikegami, P. Leiggi, C. Ancell THE PREPARATION PROJECT: A GLOBAL PARTNERSHIP BETWEEN
THE MIFUNE DINOSAUR MUSEUM, KUMAMOTO, JAPAN, AND THE MUSEUM OF THE ROCKIES,
MONTANA, U.S.A.

45



2:30

2:45

3:00

3:15

3:30

3:45

4:00

1:45

2:00

2:15

2:30

2:45

3:00

3:15

46

THURSDAY AFTERNOON, OCTOBER 18, 2018
PREPARATORS' SESSION
(CONTINUED)

M. Di Giacomo, C. M. Goodwin CRACKS, GREEN FOSSILS, AND MELTED BONE:
CHARACTERIZATION OF PREPARATION DAMAGE USING SEM AND TOF-SIMS

S. J. Haugrud ULTRA-THIN SMALL MAMMAL CRANIAL RECONSTRUCTION IN
THE 0.5-0.7 MILLIMETER RANGE USING BUTVAR B-76

V. R. Rhue MAINTAINING DATA LABEL INTEGRITY: A REVIEW OF MATERIALS AND
TECHNIQUES FOR AFFIXING LABELS TO VERTEBRATE FOSSILS, HOUSINGS, ANDCOLLECTION
STORAGE AREAS

J. A. Hook, V. R. Rhue THE CURATION, CONSERVATION, AND DIGITIZATION OF A PLEISTOCENE
FAUNA FROM GYPSUM CAVE, NEVADA, U.S.A.

L. G. Dougan, D. W. Krause, J. Sertich, P. Sullivan, J. R. Groenke EVALUATION OFNOVEL
VISUALIZATION SOFTWARE FOR VIRTUAL PALEONTOLOGY

I. D. Browne OPTIMIZING THE SUB-OPTIMAL: USING POINT-AND-SHOOT DIGITAL CAMERAS,
GREEN PAPER, AN IMAGE PROCESSING ALGORITHM, AND A KITCHEN TIMER TO BUILD AN
INEXPENSIVE SEMI-AUTOMATED 3D SCANNER

A. Millhouse, H. Little DEVELOPING BEST PRACTICES TO IMPROVE FOSSIL DATA QUALITY AND
ACCESSIBILITY

THURSDAY AFTERNOON, OCTOBER 18, 2018

TECHNICAL SESSION VIII
ALBUQUERQUE CONVENTION CENTER, BALLROOM C
MODERATORS: Jacqueline Lungmus and Tony Harper

E. A. Hoffman, T. B. Rowe LARGE CLUTCH OF JURASSIC MAMMALIAMORPH PERINATES AND
EVOLUTION OF MAMMALIAN REPRODUCTION AND GROWTH

S. Hoffmann, R. Shahid, A. Watanabe, P. Gill LARGE SAMPLING FROM EARLY JURASSIC FISSURE
FILLINGS REVEALS VARIATION IN COCHLEAR CANAL SHAPE IN THE BASAL MAMMALIAFORM
MORGANUCODON

T. Harper, G. W. Rougier CRETACEOUS STEM-THERIAN PETROSALS FROM MONGOLIA PROVIDE
EARLIEST EVIDENCE FOR MODERN COCHLEAR PHYSIOLOGY

C. Hendrickx, F. Abdala, J. Choiniere, R. Benson THE DENTITION IN GOMPHODONTIA
(CYNODONTIA, CYNOGNATHIA): DISPARITY, RATE OF EVOLUTION, AND DENTAL COMPLEXITY
THROUGH TIME

J. K. Lungmus, K. D. Angielczyk MORPHOLOGICAL DISPARITY ACROSS THE SYNAPSID
FORELIMB: SUBORDER-LEVEL PATTERNS ACROSS 80 MILLION YEARS OF SYNAPSIDEVOLUTION

E. Buchholtz, A. Feldman, Z. Yozgyur COMPOSITE STRUCTURE AND HOMOLOGY IN THE THERIAN
PRESTERNUM: A HYPOTHESIS

A. Peng, N. Toews, A. Brannick, G. P. Wilson AN ONTOGENETIC INVESTIGATION OF A
CRETACEOUS NORTH AMERICAN MAMMAL, DIDELPHODON VORAX (METATHERIA,
MARSUPIALIFORMES, STAGODONTIDAE), THROUGH QUANTITATIVE ANDDESCRIPTIVE
ANALYSES OF THE DENTARY
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THURSDAY AFTERNOON, OCTOBER 18, 2018
TECHNICAL SESSION VIII
(CONTINUED)

S. Lopez-Torres, L. Fostowicz-Frelik THE PHYLOGENETIC POSITION OF THE ANAGALIDAE WITHIN
EUARCHONTOGLIRES AND ITS IMPLICATIONS FOR THE EVOLUTION OF GLIRES AND
EUARCHONTA

A. R. Evans, T. I. Pollock, A. Olah BLADE RUNNER: FUNCTIONAL PERFORMANCE OFBLADED
TEETH IN THYLACOLEO AND PROPLEOPUS

S. Wroe, G. Sansalone THE ORAL APPARATUS OF MARSUPIALS IS MORE INTEGRATED BUT NOT
LESS MORPHOLOGICALLY DIVERSE THAN THAT OF PLACENTAL CARNIVORES

THURSDAY, OCTOBER 18, 2018
POSTER SESSION II

ALBUQUERQUE CONVENTION CENTER, HALL 4
Authors must be present from 4:15-6:15 p.m. Thursday, October 18

Posters must be removed by 6:30 p.m.

H. R. Taruvinga, S. Tolan, C. T. Griffin A LUANGWA-LIKE CYNODONT FROM NORTHERN
ZIMBABWE AND ENDEMISM ACROSS THE CARNIAN OF SOUTHERN AFRICA

R. T. Figueroa, M. Friedman, V. Gallo REDESCRIPTION AND PHYLOGENETIC ANALYSIS OF
BRAZILICHTHYS MACROGNATHUS (OSTEICHTHYES, ACTINOPTERYGII) FROM THE EARLY
PERMIAN OF BRAZIL

K. N. Sievers, T. Daeschler DESCRIBING THE LOWER JAW OF THE STEM TETRAPODTIKTAALIK
ROSEAE (LATE DEVONIAN: FRASNIAN) THROUGH COMPUTED TOMOGRAPHYDATA

D. Elliott, L. S. Lassiter APHYLOGENETIC ANALYSIS OF THE CYATHASPIDIDAE (AGNATHA,
HETEROSTRACI)

Q. Wang, E. Hernandez-Ochoa, M. Viswanathan, E. Luczak, Y. Wu, J. Granger, J. Yang, R. Lovering, A.
Cammarato, M. Schneider, G. S. Bever, M. E. Anderson AN INTEGRATIVE LOOK AT VERTEBRATE
ORIGINS

O. B. Afanassieva MORPHOGENESIS OF THE EXOSKELETON IN EARLY VERTEBRATES
(OSTEOSTRACI, AGNATHA): MODES OF THE HORIZONTAL GROWTH

WITHDRAWN

C. Duffin, D. J. Ward, B. H. Lauer, R. L. Lauer AN ASSOCIATED DENTITION OF AGASSIZODUS
(CHONDRICHTHYES, EUGENEODONTIFORMES) FROM THE UPPER CARBONIFEROUS OF MISSOURI

J. M. Hodnett, E. D. Grogan, R. Lund, J. Maisey, J. S. Denton, D. Elliott, S. Lucas A CEPHALIC
TENACULUM BEARING HOLOCEPHALAN (CHONDRICHTHYES, HOLOCEPHALI) FROM THELATE
PENNSYLVANIAN ATRASADO FORMATION OF NEW MEXICO

W. M. Itano DENTAL ARRANGEMENT OF PSEPHODUS (CHONDRICHTYES,
COCHLIODONTIFORMES), BASED ON A NEW SPECIMEN FROM THE MISSISSIPPIAN OF INDIANA

B. H. Lauer, E. V. Popov, C. Duffin, D. J. Ward, R. L. Lauer A NEW HOLOMORPHIC SPECIMEN OF
THE RARE HOLOCEPHALIAN FISH, CHIMAEROPSIS PARADOXA, FROM THE LATE JURASSIC
PLATTENKALK OF GERMANY

October 2018 PROGRAM AND ABSTRACTS 47



B70

B71

B72

B73

B74

B75

B76

B77

B78

B79

B80

B81

B&2

48

THURSDAY, OCTOBER 18, 2018

POSTER SESSION II
(CONTINUED)

Y. Delgado, A. B. Heckert, J. R. Foster GEOCHEMICAL ANALYSES AND PETROGRAPHIC
OBSERVATIONS OF UPPER TRIASSIC (ADAMANIAN) COPROLITES FROM THE MONITOR BUTTE
FORMATION, LOWER CHINLE GROUP, NEAR WINGATE MESA, SOUTHEASTERNUTAH.

S. J. Rodgers, R. Irmis, N. Smith, M. R. Stocker, S. J. Nesbitt, A. H. Turner, A. C. Pritchard, J. C. Olori
THE MICROVERTEBRATE FISH FAUNA OF THE HAYDEN QUARRY, GHOST RANCH, NEW MEXICO:
IMPLICATIONS FOR PRESERVATIONAL ENVIRONMENT AND CHINLEBIOSTRATIGRAPHY

M. D. Gottfried, R. McKeeby OUT OF GONDWANA: A RECORD OF THE CRETACEOUS
COELACANTH AXELRODICHTHYS (ACTINISTIA, MAWSONIIDAE) FROM NIGER

P. S. Druckenmiller, D. B. Brinkman, G. M. Erickson, J. A. Lopez A HIGH LATITUDE FRESHWATER
ICHTHYOFAUNA FROM THE LATE CRETACEOUS PRINCE CREEK FORMATION (MAASTRICHTIAN)
OF NORTHERN ALASKA

N. S. Mizrahi, I. M. Fendley, L. N. Weaver, P. R. Renne, G. P. Wilson, T. S. Tobin GAR SCALEOXYGEN
ISOTOPE COMPOSITION ACROSS THE CRETACEOUS-PALEOGENE BOUNDARY IN THE HELL
CREEK REGION, MONTANA

Z. M. Boles, P. Ullmann, I. Putnam ADDITIONS TO THE VERTEBRATE FAUNA OF JEAN AND RIC
EDELMAN FOSSIL PARK, INCLUDING TEMPORAL RANGE EXTENSIONS ACROSS THE K/PG
BOUNDARY

N. A. Brand, A. B. Heckert, R. K. Hunt-Foster, J. R. Foster ON THE BANKS OF THE WESTERN
INTERIOR SEAWAY: POSSIBLE MARINE INFLUENCE AT THE J&M SITE OF THE WILLIAMS FORK
FORMATION (UPPER CRETACEOUS: CAMPANIAN) IN COLORADO BASED ON A NEWLY
DESCRIBED MICROVERTEBRATE FOSSIL ASSEMBLAGE

K. M. Madalena, S. S. Sumida AN OCCURRENCE OF THE LATE CRETACEOUS HYBODONTIFORM
SHARK PTYCHODUS WHIPPLEI FROM THE MANCOS SHALE IN THE HOLY GHOST QUADRANT ON
RESERVATION LANDS BELONGING TO THE PUEBLO OF JEMEZ, NORTH-CENTRAL NEW MEXICO,
U.S.A.

K. Shimada, M. J. Everhart ONTOGENETIC GROWTH PATTERN OF THE LATE CRETACEOUS
LAMNIFORM SHARK, CRETODUS 'CRASSIDENS, BASED ON A SKELETAL REMAIN FROM KANSAS,
U.S.A.

R. J. Hacker, M. G. London, K. Shimada REMAINS OF AN ENIGMATIC CRETACEOUS BONY FISH,
PALAEONOTOPTERUS GREENWOODI (TELEOSTEL OSTEOGLOSSOMORPHA), FROM ALABAMA,
U.S.A., AND THEIR STRATIGRAPHIC AND PALEOBIOGEOGRAPHIC SIGNIFICANCE

J. A. Diaz-Cruz, J. Alvarado-Ortega A NEW ENCHODONTID FISH ENCHODUS-LIKE FROM
CENOMANIAN DEPOSITS FROM THE EL CHANGO QUARRY (CINTALAPA MEMBER,SIERRA
MADRE FORMATION), CHIAPAS, MEXICO

K. G. Ollinger, A. F. Guzman POPULATION STRUCTURE OF FOSSIL CYPRINIDS FROM HUATEPEC,
A SITE AT THE NORTHEAST BASIN OF MEXICO

H. M. Maisch IV, M. A. Becker, J. A. Chamberlain Jr. BIOEROSION OF MEGATOOTHED SHARK
TEETH: IMPLICATIONS FOR TIMING VERTEBRATE FOSSIL LAG DEPOSIT FORMATION IN
ONSLOW BAY, NORTH CAROLINA, U.S.A.

©2018 by the Society of Vertebrate Paleontology



B83

B84

B85

Bg6

B87

B88

B89

B90

B91

B92

B93

B94

B95

B9Y6

B97

B98
B99

October 2018 PROGRAM AND ABSTRACTS

THURSDAY, OCTOBER 18, 2018
POSTER SESSION II
(CONTINUED)

G. A. Wilbert, J. A. Frederickson, N. J. Czaplewski, K. S. Smith NEW ICT/IOBUS SPECIES
(CYPRINIFORMES, CATOSTOMIDAE) FROM THE LATE MIOCENE (CLARENDONIAN)OGALLALA
FORMATION, BEAVER COUNTY, OKLAHOMA

X. L. Ross, C. M. Robins, J. P. Walker ANALYSIS OF MIOCENE SHARK TEETHDISTRIBUTION:
COLLECTION FROM THE CALAVERAS DAM SITE, CALIFORNIA

D. J. Ward, E. Bernard A NEW SPECIES OF THE LAMNIFORM SHARK PAROTODUS FROM THE
OLIGOCENE OF JAPAN

P. E. dePolo, N. P. Kelley TINY GIANTS: PROBABLE SHONISAURUS POPULARIS EMBRYOS FROM
BERLIN-ICHTHYOSAUR STATE PARK

D. Jiang, R. Motani, A. Tintori, O. C. Rieppel, M. Zhou, H. Lu PALATINE VIEW OF WANGOSAURUS
BREVIROSTRIS, A BASAL PISTOSAUR SAUROPTERYGIAN FROM THE LATE MIDDLE TRIASSIC
(LADINIAN) OF XINGYI OF SOUTHWESTERN CHINA

C. de Miguel Chaves, F. Ortega, A. Pérez-Garcia INCREASING THE TRIASSIC DISPARITY OF
SAUROPTERYGIA: A NEW BIZARRE SIMOSAURID FROM THE UPPER TRIASSIC OF SPAIN

T. Konishi, P. Jimenez-Huidobro, M. W. Caldwell NOT JUST SMALL: THE SMALLEST-KNOWN
NEONATAL INDIVIDUAL OF TYLOSAURUS (MOSASAURIDAE, TYLOSAURINAE) SHEDS NEW LIGHT
ON ONTOGENY AND EVOLUTION OF THE TYLOSAURINE ROSTRUM

R. Carr, J. Scannella A NEW PLIOPLATECARPINE MOSASAUR FROM THE BEARPAWFORMATION,
MONTANA, U.S.A.: TAXONOMIC AND PALEOBIOLOGIC IMPLICATIONS

J. R. Lively MODELING THE PHYLOGENETIC AND MORPHOLOGICAL DIVERSIFICATION OF
MOSASAURINAE: INSIGHTS FROM TWO NEW GENERA FROM THE WESTERN INTERIORSEAWAY

S. T. Garvey, T. Konishi UNUSUAL DENTITION IN THE NORTHERNMOST SPECIMEN OF
TYLOSAURUS (SQUAMATA, MOSASAURIDAE) SUGGESTS ADAPTATION FOR PISCIVORY

J. P. Nassif, L. M. Witmer, R. C. Ridgely PRELIMINARY OSTEOLOGICAL EVIDENCE FOR
SECONDARY LOSS OF A TYMPANIC MEMBRANE IN MULTIPLE CLADES OFORNITHISCHIAN
DINOSAURS

I. Damdinsuren, B. Zorigt, C. Tsogtbaatar COMPARATIVE LONG BONE HISTOLOGY OF
ORNITHISCHIAN DINOSAURS

B. T. Breeden FRAGMENTARY SPECIMENS PROVIDE EVIDENCE FOR HIDDENTAXONOMIC
DIVERSITY OF ORNITHISCHIAN DINOSAURS WITHIN THE LOWER JURASSIC KAYENTA
FORMATION (NORTHEASTERN ARIZONA, U.S.A.)

T. J. Raven, S. C. Maidment, P. M. Barrett THE FIRST PHYLOGENETIC SUPER-MATRIX OF THE
ARMOURED DINOSAURS (ORNITHISCHIA, THYREOPHORA)

K. Morgan, C. A. Suarez, J. I. Kirkland CAUDAL PLATE SHAPE ANALYSIS OF POLACANTHID TYPE
ANKYLOSAURS

T. L. Ford ASIAN ANCESTRY FOR NORTH AMERICA'S LARGEST ANKYLOSAUR,ANKYLOSAURUS?

D. Anduza, M. D. Lombardo STEGOSAUR PLATE FUNCTION: THERMOREGULATION VS. DISPLAY,
AND A NOVEL HYPOTHESIS

49



B100

B101
B102

B103

B104

B105

B106

B107

B108

B109

B110

B111

B112

B113

B114

B115

50

THURSDAY, OCTOBER 18, 2018
POSTER SESSION II
(CONTINUED)

G. J. Retallack, J. M. Theodor, E. B. Davis, S. S. Hopkins, P. Z. Barrett FIRSTDINOSAUR
(ORNITHOPODA) FROM THE CRETACEOUS OF OREGON, U.S.A.

M. Shibata, Y. Azuma EARLY CRETACEOUS IGUANODONT PALEOBIOGEOGRAPHY IN ASIA

R. S. Nagesan, M. J. Vavrek, J. D. Pardo, J. A. Campbell, J. S. Anderson THE FIRST RECORD OF A
DINOSAUR FROM THE CADOMIN FORMATION (LOWER CRETACEOUS) OF SOUTHWESTERN
ALBERTA, CANADA

Y. TSUKIJI, Y. Azuma, F. Shiraishi, M. Shibata, Y. Noda TWO ICHNOGENERA OF
IGUANODONTID FOOTPRINTS FROM THE LOWER CRETACEOUS KITADANIFORMATION,
FUKUI, JAPAN: ICHNOTAXONOMIC IMPLICATIONS

A. Prieto-Marquez, V. Fondevilla, A. G. Sellés, B. Vila, A. Galobart NEW IGUANODONTIAN
DINOSAURS FROM THE LATE CRETACEOUS IBERO-ARMORICAN ISLAND OF THE
SOUTHWESTERN EUROPEAN ARCHIPELAGO

Y. Kobayashi, C. Tsogtbaatar, T. Khishigjav, R. Takasaki, T. Tanaka, P. J. Currie, G. F. Funston, J.
Yoshida, E. B. Koppelhus A NEW IGUANODONTIAN DINOSAUR WITH A "PYGOSTYLE" FROMTHE
LOWER CRETACEOUS KHUKHTEEG FORMATION OF DORNOGOVI PROVINCE, MONGOLIA

P. Cruzado-Caballero, J. M. Gasca, L. S. Filippi, I. Cerda, A. C. Garrido A NEW SOUTH AMERICAN
ORNITHOPOD DINOSAUR FROM THE SANTONIAN BAJO DE LA CARPA FORMATION (NEUQUEN
PROVINCE, ARGENTINA)

M. F. Guenther, A. Macmillan, N. Bank THE INFLUENCE OF HETEROCHRONY ON THE EVOLUTION
OF THE HADROSAUROID DENTARY

A. A. Farke, Y. Liu, O. R. Vazquez ANATOMY AND FUNCTIONAL MORPHOLOGY OF THEORAL
RHAMPHOTHECAE IN HADROSAURIDAE (ORNITHISCHIA, DINOSAURIA)

A. Lownsdale, F. Freeman, J. Sertich, K. Mackenzie MORPHOMETRIC ANALYSIS OF CRANIOFACIAL
VARIATION IN AN EDMONTOSAURUS BONEBED FROM THE LANCE FORMATION, WYOMING

K. A. Kelley, A. T. McDonald, D. G. Wolfe A JUVENILE HADROSAUR FROM THE UPPER
CRETACEOUS (LOWER CAMPANIAN) ALLISON MEMBER, MENEFEE FORMATION, NEW MEXICO

N. Campione, P. R. Bell, R. Sissons, F. Fanti, C. Sullivan, M. J. Vavrek A JUVENILE CORYTHOSAUR
(LAMBEOSAURINAE) FROM THE WAPITI FORMATION OF WESTERN ALBERTA, CANADA

E. Armour Smith, J. Sertich, E. Alger-Meyer, C. Sartin EVIDENCE FOR A SECOND LAMBEOSAUR
FROM THE UPPER CAMPANIAN KAIPAROWITS FORMATION (GRAND STAIRCASE-ESCALANTE
NATIONAL MONUMENT, UTAH)

S. Conti, A. Prieto-Marquez, A. G. Sellés, B. Vila, A. Galobart, M. J. Benton THEOLDEST
LAMBEOSAURINE DINOSAURS OF EUROPE

R. Takasaki, A. R. Fiorillo, Y. Kobayashi, R. S. Tykoski THE FIRST LAMBEOSAURINEMATERIAL
FROM THE LISCOMB BONEBED OF THE UPPER CRETACEOUS PRINCE CREEK FORMATION,
ALASKA

J. M. Bourke, T. A. Gates, T. A. Birthisel, D. C. Evans, L. M. Witmer, R. C. Ridgely, W. Ditto, L. Zanno
AIRWAY VARIATION AND ACOUSTIC SIGNALING IN THE CREST OF PARASAUROLOPHINE
HADROSAURIDS (DINOSAURIA: ORNITHOPODA) BASED ON SPECIMENS FROM SOUTHERNUTAH

©2018 by the Society of Vertebrate Paleontology
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THURSDAY, OCTOBER 18, 2018
POSTER SESSION II
(CONTINUED)

E. T. Drysdale, F. Therrien, D. K. Zelenitsky ONTOGENETIC VARIABILITY OF DIAGNOSTIC
CHARACTERS IN PROSAUROLOPHUS MAXIMUS (HADROSAURIDAE; SAUROLOPHINAE):
IMPLICATIONS FOR THE RECOGNITION OF JUVENILE INDIVIDUALS

G. B. Scofield POPULATION ANALYSIS OF HADROSAUR TEETH FROM EGG MOUNTAIN QUARRY,
UPPER CRETACEOUS, TWO MEDICINE FORMATION, NORTHWEST MONTANA

L. Zhang, C. Jin, Q. Yin, M. Huyskens, D. Jin, J. Zhang, F. Jin, X. Xu A NEW DINOSAURFOSSIL
LOCALITY OF MID-CRETACEOUS AGE IN NORTHEASTERN CHINA

C. Yu, C. Tsogtbaatar, B. Zorigt, M. Norell A BASAL CERATOPSIAN DINOSAUR FROM THE EARLY
CRETACEOUS OF MONGOLIA AND THE EARLY EVOLUTIONARY HISTORY OF THIS GROUP

V. Arbour, D. C. Evans, J. Simon, T. Cullen DINOSAURS OF THE NORTHERN INTERIOR MOUNTAINS
OF BRITISH COLUMBIA, CANADA, INCLUDING A NEW HIGH LATITUDE LEPTOCERATOPSID

E. M. Morschhauser, A. T. McDonald, D. G. Wolfe ABOLISHING THE KIDS' TABLE: APRELIMINARY
ATTEMPT AT ASSESSING THE PHYLOGENETIC POSITION OF ZUNICERATOPS CHRISTOPHERI
USING ALL OF CERATOPSIA

J. P. Wilson, A. L. Ferguson, J. D. Gardner 'PENDULAR' SWINGS IN THE EVOLUTIONOF
CENTROSAURINE CRANIAL ORNAMENTATION

R. S. Tykoski, A. R. Fiorillo, K. Chiba NEW SPECIMENS AND RE-DIAGNOSIS OF THE ARCTIC
CENTROSAURINE DINOSAUR PACHYRHINOSAURUS PEROTORUM

E. R. Goldsmith, A. R. Tumarkin-Deratzian, M. V. Padalkar, D. E. Grandstaff, A. R. Fiorillo, R. D. Ash, N.
Pleshko, S. M. Chemtob BONE HISTOLOGY AND GEOCHEMICAL TAPHONOMY OF ARCTIC
CENTROSAURINE CERATOPSIDS FROM THE KIKAK-TEGOSEAK QUARRY (NORTH SLOPE,
ALASKA)

C. M. Brown HOMOLOGY OF PARIETOSQUAMOSAL FRILL EPIOSSIFICATIONS IN CERATOPSIDAE
(DINOSAURIA: ORNITHISCHIA)

J. B. Scannella, J. R. Horner TOROSAURUS OR TRICERATOPS? ASSESSING THE POSTORBITAL HORN
CORE MICROSTRUCTURE OF THE HOLOTYPE OF TOROSAURUS GLADIUS REVEALS NEW
INSIGHTS INTO CERATOPSID HORN GROWTH

A. C. Morhardt, C. Campbell, S. Bhalla, M. Steinkruger, M. Miller-Thomas, V. Mellnick, B. Thomas
STUDY OF ENDOCRANIAL ANATOMY AND ONTOGENY IN THE LATE CRETACEOUS NON-AVIAN
DINOSAUR GENUS TRICERATOPS USING COMPUTED TOMOGRAPHY AND 3-DVISUALIZATION

D. W. Krause, S. Hoffmann, J. R. Wible, G. Rougier, Y. Hu LOWER JAW MORPHOLOGY OF A NEW
GONDWANATHERIAN MAMMAL FROM THE LATE CRETACEOUS OF MADAGASCAR

T. E. Williamson, S. Brusatte, J. E. Janecka, S. L. Shelley, M. Spaulding, J. R. Wible THE BEGINNING
OF THE AGE OF MAMMALS: NEW INSIGHTS ON THE RISE OF PLACENTALIA BASED ON A
PRELIMINARY COMPREHENSIVE PHYLOGENY

H. Z. Fulghum, L. N. Weaver, M. Whitney, G. P. Wilson COMPARATIVE OSTEOHISTOLOGY OF
EXTANT SMALL-BODIED MAMMALS WITH IMPLICATIONS FOR UNDERSTANDING THE GROWTH
DYNAMICS OF MESOZOIC MAMMALS
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THURSDAY, OCTOBER 18, 2018
POSTER SESSION II
(CONTINUED)

J. E. Cohen, B. M. Davis, R. Cifelli GEOLOGICALLY OLDEST PEDIOMYOIDEA (MAMMALIA,
MARSUPIALIFORMES) FROM THE LATE CRETACEOUS OF NORTH AMERICA AND REVIEW OF
AQUILADELPHIDAE

L. N. Weaver, G. P. Wilson, L. Krumenacker, J. R. Moore, D. J. Varricchio MULTITUBERCULATE
MAMMALS FROM THE MID-CRETACEOUS (EARLY CENOMANIAN) WAYAN FORMATION OF
SOUTHEASTERN IDAHO

I. J. Corfe, L. Fostowicz-Frelik, P. Cox, S. Cobb, K. Janiszewska AN EXCEPTIONALLY PRESERVED
JUVENILE SPECIMEN OF THE MULTITUBERCULATE TOMBAATAR SABULI PROVIDES NEW DATA
ON MULTITUBERCULATE DENTAL DEVELOPMENT

M. Chen, J. Meng, Y. Wang, F. Mao GEOMETRIC MORPHOMETRIC ANALYSIS OF THEMANUS
AMONG MESOZOIC MAMMALS AND ITS IMPLICATION FOR THEIR FEEDINGECOLOGY

H. W. Ermer, E. J. Sargis, G. P. Wilson, T. R. Lyson, S. G. Chester EARLIEST PALEOCENE
MULTITUBERCULATES FROM THE CAMEL BUTTE LOCALITY OF THE FORT UNION FORMATION,
SOUTHEASTERN MONTANA

J. Claytor, G. P. Wilson, W. A. Clemens EARLIEST PUERCAN 1 (PU1) FAUNAS FROM MONTANA
WITH HIGH-RESOLUTION INSIGHTS ON MAMMALIAN FAUNAL RECOVERY AFTER THE K-PG
MASS EXTINCTION EVENT

D. M. Birlenbach, D. L. Fox MORPHOLOGICAL SIMILARITY IN THE DENTITION OF RODENTS,
MULTITUBERCULATES, AND PLESIADAPIFORMS DURING THE LATE PALEOCENE IN NORTH
AMERICA

E. B. Larson, A. E. Chew, K. A. Nichols, T. M. Bown ANALYSIS OF UNUSUAL ABUNDANCE
OCCURRENCES OF HYOPSODUS (CONDYLARTHRA) AND HYRACOTHERIUM(PERISSODACTYLA)
IN THE LOWER EOCENE WILLWOOD FORMATION, BIGHORN BASIN, WYOMING, AND
RESOLUTION FOR BIOHORIZON C

L. Holbrook, S. G. Chester, S. Paparo INVESTIGATIONS OF THE SKELETON OF MENISCOTHERIUM
(MAMMALIA) AND ITS PHYLOGENETIC IMPLICATIONS USING MICRO-CT

K. Miyata OSTEOLOGY OF A SMALL BRONTOTHERE (MAMMALIA, PERISSODACTYLA,
BRONTOTHERIIDAE) FROM THE LOWER EOCENE NAKAKOSHIKI FORMATION,KAGOSHIMA
PREFECTURE, JAPAN

B. Bai, Y. Wang, Q. Li, J. Meng BIOSTRATIGRAPHY AND DIVERSITY OF PALEOGENE
PERISSODACTYLS FROM THE ERLIAN BASIN OF INNER MONGOLIA, CHINA

I. Ferrusquia Villafranca, V. Pérez-Crespo, J. Ruiz-Gonzalez, P. Morales-Puente, E. Cienfuegos-Alvarado
THE DIET OF CF. HYRACODON SP. (PERISSODACTYLA, HYRACODONTIDAE) FROM THE RANCHO
GAITAN LOCAL FAUNA, LATE EOCENE (CHADRONIAN) OF CHIHUAHUA, NORTHERN MEXICO,
INFERRED FROM CARBON AND OXYGENE STABLE ISOTOPE RELATIONSHIPS

R. Rabenstein, J. Habersetzer, T. Lehmann, I. Ruf, G. F. Gunnell (1), K.D. Rose = FORELIMB ANATOMY
OF EUROTAMANDUA JORESI FROM THE MIDDLE EOCENE OF MESSEL, GERMANY, BASED ON
COMPUTED TOMOGRAPHY: SYSTEMATIC IMPLICATIONS

E. Kirk, I. K. Lundeen, S. Egberts EARLY BIRD: A NEW MIDDLE EOCENE VERTEBRATEFOSSIL
LOCALITY FROM THE CANOE FORMATION OF SOUTHWEST TEXAS

©2018 by the Society of Vertebrate Paleontology
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THURSDAY, OCTOBER 18, 2018
POSTER SESSION II
(CONTINUED)

E. Evanoff, K. A. Brill, L. Moxness USING HISTORICAL PHOTOGRAPHS TO LOCATE FOSSIL
LOCALITIES OF EARLY VERTEBRATE PALEONTOLOGISTS: EXAMPLES FROM THEBRIDGER
BASIN IN SOUTHWEST WYOMING AND THE WHITE RIVER BADLANDS OF SOUTHDAKOTA

I. K. Lundeen CONTEXTUALIZING THE MAMMALIAN FAUNA OF THE BRIDGERIANFANTASIA
FOSSIL LOCALITY FROM CARTER MOUNTAIN, WYOMING

M. F. Jones, K. C. Beard A NEW SPECIES OF CEUTHOLESTES (MAMMALIA, NYCTITHERIIDAE)
FROM SOUTHERN WYOMING, INCLUDING THE FIRST UPPER DENTITION REPORTED FOR THE
GENUS

R. H. Dunn, D. K. Anderson NEW SPECIMENS OF RODENTS AND PRIMATES FROM THE SAND
WASH BASIN CORROBORATE AN EARLIEST UINTAN AGE

S. P. Zack, T. A. Penkrot NEW LEPTICTIDS (MAMMALIA) FROM THE UINTAN (EOCENE) OF SAN
DIEGO COUNTY, CALIFORNIA

A. Granquist, J. R. Moore A DIVERSE ASSEMBLAGE OF WHITE RIVER INSECTIVORES INDICATING
A RESPONSE TO THE EOCENE-OLIGOCENE CLIMATE TRANSITION

B. L. Steed, J. X. Samuels, C. S. Scott, J. M. Theodor NEW CRANIODENTAL MATERIAL OF
MICROPTERNODUS CF. M. MORGANI FROM THE TURTLE COVE MEMBER OF THE JOHN DAY
FORMATION, OREGON

B. E. Christison, F. Gaidies, S. Pineda-Munoz, A. R. Evans, D. Fraser COMPARISON OF CREODONT
AND CARNIVORAN DENTAL MORPHOLOGY FROM THE CALF CREEK LOCAL FAUNA (LATE
EOCENE) OF SASKATCHEWAN

X. Yan, J. M. Base, M. R. Borths, A. A. Farke ANATOMY OF THE MALLEUS AND ECTOTYMPANIC
IN HYAENODON MUSTELINUS (MAMMALIA, HY AENODONTA)

S. M. Mills, T. C. Arbor, M. A. Tornow PALEOENVIRONMENT OF THE LATE EOCENEWHITEHEAD
CREEK LOCALITY, NEBRASKA

B. D. Armijo, W. Abt, J. R. Moore LARGE MAMMAL TAXONOMIC RESPONSE TO THE EOCENE—-
OLIGOCENE CLIMATE TRANSITION IN NORTHWESTERN NEBRASKA

D. Mitchell, S. Wroe PREDICTING THE FEEDING ECOLOGY OF AN EXTINCT KANGAROOFROM
CRANIOFACIAL MORPHOLOGY-INFERENCE FROM EXTANT DIPROTODONT HERBIVORES

J. A. Case CHANGES IN ROSTRAL LENGTH UNDERLIES SPECIES DIVERSIFICATION IN LATEST
OLIGOCENE EKTOPODONTID MARSUPIALS FROM SOUTH AUSTRALIA

A. R. Carroll, R. J. Rowe, W. C. Clyde TESTING GEOGRAPHIC RANGE SHIFT AS ANEXPLANATION
FOR HYPERTHERMAL MAMMAL BODY SIZE CHANGES

T. Tsubamoto ESTIMATION OF BODY MASS FROM THE CALCANEUM OF LANDMAMMALS

F. Mizuno THE MECHANICAL MODEL TO CREATE THE GUIDEPOST FOR RECONSTRUCTING
MAMMALIAN HIND LIMB POSTURE

G. M. Semprebon, L. M. Uttecht, W. J. Sanders WHAT CAN ENAMEL MICROWEAR REVEAL ABOUT THE
DIETARY BEHAVIOR OF MOERITHERIUM AND PHIOMIA FROM THE FAYUM REGION OF EGYPT?
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THURSDAY, OCTOBER 18, 2018
POSTER SESSION II
(CONTINUED)

M. A. Purnell, N. F. Adams, C. Nedza, L. Rychlik TESTING THE SENSITIVITY OF DENTAL
MICROWEAR TEXTURE ANALYSIS AS A DIETARY PROXY: CAN IT DETECT NICHEPARTITIONING
IN SYMPATRIC SPECIES?

C. Tarng, R. W. Graham, M. Fantle [SOTOPIC FINGERPRINTING OF FOSSIL SMALL MAMMALS IN
BLACK HILLS CAVES

FRIDAY MORNING, OCTOBER 19, 2018

TECHNICAL SESSION IX
ALBUQUERQUE CONVENTION CENTER, BALLROOM A
MODERATORS: Win McLaughlin and Paul Barrett

E. Scott RE-EVALUATING THE EVOLUTION AND PHYLOGENETIC SIGNIFICANCE OF THE
PASSIVE STAY APPARATUS IN EQUID SHOULDERS

A. M. Jukar DIVERSITY AND BIOGEOGRAPHY OF SOUTH ASIAN PLIOCENEHIPPARIONINE
HORSES

J. Cantalapiedra, J. Prado, O. Sanisidro, M. Alberdi TAXONOMIC ANDECOMORPHOLOGICAL
DIVERSIFICATION IN HORSES

W. N. McLaughlin INSIGHT INTO THE DISPERSAL AND PHYLOGENY OF NEOGENE
RHINOCEROTIDS FROM A NEW KYRGYZ CHILOTHERE

R. A. Delplanche, J. D. Orcutt NICHE PARTITIONING, TAPHONOMY, AND THE DISTRIBUTION OF
HEMPHILLIAN RHINOCEROTIDS AND EQUIDS

A. Houssaye, C. Etienne, C. Mallet, R. Cornette FUNCTIONAL, PHYLOGENETIC, AND ALLOMETRIC
SIGNALS IN THE SHAPE EVOLUTION OF THE ASTRAGALUS AND CALCANEUS OF MODERN AND
FOSSIL RHINOCEROTOIDEA

M. Emery-Wetherell, S. Canada, K.Grande A PRELIMINARY PHYLOGENETIC ANALYSIS OF TRUNK
EVOLUTION IN OREODONTS (ORDER CETARTIODACTYLA, SUPERFAMILY
MERYCOIDODONTOIDEA)

M. R. Borths, N. J. Stevens CHANGES IN HYAENODONT DIVERSITY DURING THECARNIVORAN
INVASION OF AFRO-ARABIA

BREAK

P. Barrett, S. S. Hopkins WHAT (IF ANYTHING) IS A BARBOUROFELID? RE-EVALUATING THE
NUMBER OF CARNIVORAN SABERTOOTH LINEAGES WITH TOTAL-EVIDENCE BAYESIAN
TECHNIQUES

D. J. Bird, L. Fox-Rosales, B. Van Valkenburgh OLFACTION WRITTEN IN BONE: USING THE CLOSE
LINK BETWEEN CRIBRIFORM PLATE AND OLFACTORY RECEPTOR GENE REPERTOIRE SIZE TO
PREDICT OLFACTORY ABILITY IN SMILODON FATALIS

X. Wang, S. C. White, M. Balisi, J. Biewer, J. Sankey, D. Garber, Z. Tseng THE PROOF IS IN THE
POOPING: FIRST COPROLITES FROM BONE-CRACKING DOGS PROVIDE NEW INSIGHT INTOBONE
CONSUMPTION IN BOROPHAGUS AND THEIR UNIQUE ECOLOGICAL NICHE

©2018 by the Society of Vertebrate Paleontology
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FRIDAY MORNING, OCTOBER 19, 2018
TECHNICAL SESSION IX
(CONTINUED)

P. Polly, J. J. Head REGIONAL PATTERNS IN LOCOMOTOR ECOMETRICS INCARNIVORA:
MIOCENE AND PRESENT

D. Hock, R. Secord A TAXON-FREE, MULTI-PROXY MODEL FOR MIOCENE NORTHAMERICAN
PALEOECOLOGICAL INTERPRETATIONS

T. M. Smiley, R. C. Terry, C. Badgley, A. Bahadori, W. E. Holt, T. Rasbury WERE MOUNTAIN PASSES
HIGHER IN THE MIDDLE MIOCENE?

R. B. Sulser, R. D. Macphee INFERRING IMMIGRATION OF ISLAND INSECTIVORES: A NEW
DESCRIPTION OF A NESOPHONTID MAMMAL FROM THE MIOCENE OF HISPANIOLA

E. M. Locke, I. Nengo, G. T. Schwartz DENTAL TOPOGRAPHIC CHANGE WITH WEAR INTHE
EARLY MIOCENE STEM CERCOPITHECOID NOROPITHECUS BULUKENSIS (PRIMATES,
VICTORIAPITHECIDAE) AND A COMPARISON WITH EXTANT CERCOPITHECIDAE

FRIDAY MORNING, OCTOBER 19, 2018

TECHNICAL SESSION X
ALBUQUERQUE CONVENTION CENTER, BALLROOM B
MODERATORS: Jason Moore and Isabel Fendley

H. P. Street VERTEBRATE DIVERSITY AND ENVIRONMENT OF A LATE CRETACEOUS BEARPAW
SEA BONEBED FROM SASKATCHEWAN

M. G. Thompson, M. J. Ryan, C. Schréoder-Adams PALEOENVIRONMENTS OF THE MID-CAMPANIAN
FOREMOST FORMATION AND THE EVOLUTION OF THE LATE CAMPANIAN BIOTA OF THE BELLY
RIVER GROUP OF SOUTHERN ALBERTA, CANADA

A. R. Fiorillo, P. McCarthy, Y. Kobayashi, T. Tanaka, R. Takasaki, C. Tsogtbaatar, M. B. Suarez,G.
Shimer, R. S. Tykoski COMPARATIVE VERTEBRATE ICHNOLOGY, SEDIMENTOLOGY, AND
PALEOPRECIPITATION BETWEEN TWO CRETACEOUS HIGH-LATITUDE NON-MARINE
ECOSYSTEMS (NANUSHUK FORMATION, CENOMANIAN, AND CHIGNIK FORMATION,
CAMPANIAN-MAASTRICHTIAN), ALASKA

R. T. Tucker, P. J. Makovicky, L. E. Zanno RECENT ADVANCES IN TEMPORAL CALIBRATION FOR
NEWLY DISCOVERED DINOSAURIAN ASSEMBLAGES IN THE MUSSENTUCHIT MEMBER OF THE
CEDAR MOUNTAIN FORMATION, CENTRAL UTAH, U.S.A.

P. Bell, F. Fanti, L. Hart, L. Milan, S. Craven, T. Brougham, E. Smith REVISED AGE AND
PALAEOECOLOGY OF THE DINOSAUR-BEARING GRIMAN CREEK FORMATION AT LIGHTNING
RIDGE, NSW, AUSTRALIA

J. N. Lallensack, M. Buchwitz EVALUATING SIZE CONSTRAINTS ON LOCOMOTION INSAUROPOD
DINOSAURS USING TRACKWAY DATA

C. A. Meyer, M. Belvedere, D. Marty SAUROPOD TRACKWAY TANGO: A NEW LOOK AT
TRACKWAY GAUGE THROUGH TIME

M. Qvarnstrom NOVEL DATA ON TROPHIC FOOD WEBS IN ANCIENT ECOLOGICAL
COMMUNITIES REVEALED FROM COPROLITES (FOSSIL FAECES)

BREAK
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FRIDAY MORNING, OCTOBER 19, 2018
TECHNICAL SESSION X
(CONTINUED)

J. A. Frederickson ONTOGENETIC DIETARY SHIFTS IN DEINONYCHUS ANTIRRHOPUS
(THEROPODA; DROMAEOSAURIDAE): INSIGHTS INTO SOCIAL BEHAVIOR IN RAPTORIAL
DINOSAURS USING STABLE ISOTOPE ANALY SIS

M. Riegler, B. C. Gill, R. L. Anemone, B. Nachman, M. R. Stocker ISOTOPIC GEOCHEMISTRY AS AN
INDEPENDENT ECOLOGICAL PROXY IN EXTANT AND EXTINCT LIZARDS: DIET AND ARIDITY IN
EARLY EOCENE SQUAMATES

T. M. Cullen TESTING ECOLOGICAL HYPOTHESES OF EXTANT AND CRETACEOUS COASTAL
FLOODPLAIN FOREST SYSTEMS USING STABLE ISOTOPE ANALYSES

I. M. Fendley, C. J. Sprain, M. Marvin-Dipasquale, P. R. Renne, T. S. Tobin, L. N. Weaver MERCURY
CHEMOSTRATIGRAPHY AS A DISTAL INDICATOR OF DECCAN VOLCANISM RECORDED IN THE
HELL CREEK REGION, MONTANA

J. R. Moore FANS EVERYWHERE? ASSESSING THE UBIQUITY OF PALAEOENVIRONMENTAL
CHANGE CONSISTENT WITH A DISTRIBUTIVE FLUVIAL SYSTEM DRIVER IN THE VERTEBRATE
FOSSIL RECORD

S. J. Widlansky, R. Secord, A. E. Chew, W. C. Clyde CARBON ISOTOPE STRATIGRAPHY AND
MAMMAL TURNOVER THROUGH POST-PETM HYPERTHERMALS IN THE FIFTEENMILE CREEK
AREA (BIGHORN BASIN, WYOMING)

R. Secord PALEOENVIRONMENTS IN THE WIND RIVER BASIN DURING THE EARLY EOCENE
CLIMATIC OPTIMUM-INFERENCES FROM STABLE CARBON ISOTOPES INMAMMALS

R. S. Feranec, D. C. Pagnac, B. E. Crowley, K. C. Maguire, L. G. DeSantis IMPLICATIONS OF C,
PLANTS TO FAUNAL ADAPTATIONS DURING THE EARLY TO MIDDLE MIOCENE IN NORTH
AMERICA

FRIDAY MORNING, OCTOBER 19, 2018

PODIUM SYMPOSIUM: BUILDING A PHENOMIC UNIVERSE: COLLECTION, MANAGEMENT,
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AND APPLICATIONS OF DIGITAL MORPHOLOGICAL DATA
ALBUQUERQUE CONVENTION CENTER, BALLROOM C
MODERATORS: Akinobu Watanabe and Jen Bright

H. Mallison, M. Belvedere QUICK, CHEAP, AND NOT DIRTY AT ALL: EXTREMELY RAPID
PHOTOGRAMMETRY TECHNIQUES FOR MASS DIGITIZING IN VERTEBRATECOLLECTIONS

E. Newham, I. J. Corfe, P. Gill, P. Schneider, K. Robson Brown, P. Brewer MICRO-FEATURES AND
MEGA-DATA: A CASE STUDY FOR EXPLORING LIFE ON THE SMALL SIDE AT THE SYNCHROTRON

L. M. Witmer, R. C. Ridgely, W. R. Porter, D. G. Cerio FLESHING OUT THE PAST BY ENHANCING
RADIOGRAPHIC CONTRAST IN THE PRESENT: SPICECT, DICECT, AND VASCULAR INJECTION OF
EXTANT DIAPSIDS TO BETTER UNDERSTAND DINOSAUR BIOLOGY

D. M. Boyer, J. M. Winchester, S. Mukherjee, T. McGeary, T. Ryan, D. C. BlackburnDEPOSIT YOUR
3D DATA, BUILD A VIRTUAL MUSEUM: MORPHOSOURCE

A.Y. Hsiang, D. J. Field, K. Nelson, L. E. Elder, E. C. Sibert, P. M. Hull HIGH-THROUGHPUT 2D AND
3D MORPHOLOGICAL DATA ACQUISITION USING AUTOMORPH: VERTEBRATE AND
INVERTEBRATE CASE STUDIES
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FRIDAY MORNING, OCTOBER 19, 2018
PODIUM SYMPOSIUM: BUILDING A PHENOMIC UNIVERSE: COLLECTION, MANAGEMENT,
AND APPLICATIONS OF DIGITAL MORPHOLOGICAL DATA
(CONTINUED)

9:15 N.S. Vitek, D. M. Boyer, S. G. Strait, J. I. Bloch AUTOMATED GEOMETRIC MORPHOMETRIC
METHODS AS A COMPONENT OF THE PHENOMIC TOOLKIT: A CASE STUDY USINGPALEOGENE
PERADECTIDS (MAMMALIA, MARSUPIALIA)

9:30  C.Bardua, R. N. Felice, A. Watanabe, A. Goswami BEST PRACTICES FOR CAPTURINGAND
ANALYZING HIGH DIMENSIONAL SHAPE DATA: AN AMPHIBIAN CASESTUDY

9:45 J. A. Bright, C. R. Cooney, E. J. Capp, A. M. Chira, E. C. Hughes, C. J. Moody, L. O. Nouri, Z. K. Varley,
G. H. Thomas WWW MARKMYBIRD.ORG: CROWD-SOURCING MACRO-EVOLUTIONARY
PATTERNS IN BEAK SHAPE

10:00 BREAK

10:15 A. Watanabe, P. M. Gignac HIGH-DIMENSIONAL SHAPE ANALYSIS OF ENDOCASTS AND BRAIN
RECONSTRUCTIONS REVEALS THE PRECISE APPLICABILITY OF ENDOCASTS AS A
NEUROANATOMICAL CORRELATE IN ARCHOSAURS

10:30 E. A. Ferrer, M. Salerno, S. Wei, W. Gao, X. Li, P. Vaska, A. Balanoff UNRAVELING THE
EVOLUTIONARY HISTORY OF THE AVIAN BRAIN THROUGH BEHAVIORALNEUROIMAGING

10:45 M. L. Turner, P. L. Falkingham, S. M. Gatesy WHERE DOES FOOTPRINT MORPHOLOGY COME
FROM? INTEGRATING 3D METHODS FOR EXPLORING DINOSAUR TRACK FORMATION

11:00 L. B. Porro, E. J. Rayfield THREE-DIMENSIONAL RECONSTRUCTION ANDBIOMECHANICAL
MODELLING OF TETRAPOD SKULLS ACROSS THE WATER-LAND TRANSITION

11:15 Z. Tseng, J. J. Flynn 3D MORPHOMETRIC AND BIOMECHANICAL ANALYSES SUGGEST
STRUCTURE-FUNCTION COVARIATION WITH NON-FEEDING ECOLOGICAL VARIABLES
INFLUENCES EVOLUTION OF FEEDING SPECIALIZATION IN CARNIVORA

11:30  S. Lautenschlager FOSSIL REPLICANTS-INTEGRATING PRESERVED ANDTHEORETICAL
MORPHOLOGIES IN BIOMECHANICAL ANALYSES

11:45 R. Carney, H. Kaplan, A. Kirk, A. Baines, S. Mason ARCHAEOPTERYX HOLOGRAPHICA: BRINGING
THE URVOGEL BACK TO LIFE WITH SCIENTIFIC ANIMATION AND VR/AR

12:00 A. M. Heers, J. Rankin, J. R. Hutchinson SKELETONS IN MOTION: ONTOGENY AND EVOLUTIONOF
AVIAN LOCOMOTION

FRIDAY AFTERNOON, OCTOBER 19, 2018

TECHNICAL SESSION XI
ALBUQUERQUE CONVENTION CENTER, BALLROOM A
MODERATORS: Kathleen Muldoon and Christopher Beard

1:45 K. Beard, G. Metais BIOGEOGRAPHIC IMPLICATIONS OF AN INSULAR CLADE OF GONDWANAN
METATHERIANS FROM THE EOCENE PONTIDE TERRANE, NORTH-CENTRAL ANATOLIA

2:00  S. L. Shelley RESOLVING THE PHYLOGENY OF PALEOCENE MAMMALS: THEPERIPTYCHIDAE

2:15  J. Silviria, T. E. Williamson, J. R. Moore, C. Myers BIOGEOGRAPHY AND BIOSTRATIGRAPHY OF
EUTHERIAN MAMMALS DURING THE PUERCAN NORTH AMERICAN LAND MAMMAL AGE
(PALEOCENE, EARLIEST DANIAN)
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FRIDAY AFTERNOON, OCTOBER 19, 2018
TECHNICAL SESSION XI
(CONTINUED)

F. Solé, B. Mennecart, K. Le Verger, V. Fischer, R. P. Speijer, T. Smith CRITICAL ANALYSIS OF
CARNIVORAN MAMMAL SUCCESS IN EUROPE DURING THE PALEOGENE

J. I. Bloch, P. E. Morse, N. Vitek, D. M. Boyer, S. L. Wing IMPLICATIONS OF IMMIGRANT ARRIVAL
TIMES DURING THE PALEOCENE-EOCENE THERMAL MAXIMUM FOR MAMMAL HABITAT
SPECIFICITY

E. L. Fulwood CLIMATE CHANGE AND RATES OF BODY SIZE EVOLUTION IN NORTHAMERICAN
EOCENE EUPRIMATES

T. Smith, R. Rana, K. Kumar, A. Folie, R. H. Dunn, F. Solé, S. P. Zack, K. D. Rose NEW DATA ON THE
EARLY EOCENE MAMMALS AND OTHER VERTEBRATES FROM THE CAMBAY SHALE
FORMATION EXPOSED IN LIGNITE MINES OF GUJARAT, WESTERN INDIA

K. M. Muldoon, G. F. Gunnell, J. Zonneveld, W. S. Bartels NEW SPECIES OF HYAENODONTA
(MAMMALIA) FROM THE EARLY MIDDLE EOCENE AT SOUTH PASS, GREEN RIVERBASIN,
WYOMING

J. J. Hooker HIGH DIVERSITY OF NYCTITHERIIDAE (MAMMALIA, LATE EOCENE, U.K.)
REVEALS NEW RELATIONSHIPS AND A COMPLEX PATTERN OF DISPERSALS, FLEETING
DOMINANCE, GRADUAL EVOLUTION, AND EXTINCTION

W. E. Abt, B. Armijo, J. R. Moore TRENDS IN DIET, BODY SIZE, HABITAT OCCUPANCY, AND
WATER DEPENDENCY ASSOCIATED WITH THE EOCENE-OLIGOCENE CLIMATE TRANSITION IN
TOADSTOOL GEOLOGIC PARK, NEBRASKA

FRIDAY AFTERNOON, OCTOBER 19, 2018

TECHNICAL SESSION XII
ALBUQUERQUE CONVENTION CENTER, BALLROOM B
MODERATORS: Aaron Le Blanc and Roxanne Armfield

E. T. Whiting, D. L. Fox ECOLOGICAL BIOGEOGRAPHY OF EXTANT NORTH AMERICANLIZARDS
IN RELATION TO CLIMATE AND PHYSIOGRAPHY: A MODERN COMPARATIVE DATASET FOR
PALEOBIOLOGY AND CONSERVATION

D. C. D'Amore, H. C. Juarez TOOTH MORPHOLOGY LINKED TO BODY SIZE ANDPREY
COMPLIANCE IN THE SNAKE TRIBE THAMNOPHINII, AND ITS SIGNIFICANCE IN
RECONSTRUCTING TROPHIC LINKS IN FOSSIL ECOSYSTEMS.

C. C. Green, L. E. Wilson OSTEOHISTOLOGY AND SKELETOCHRONOLOGY IN ANONTOGENETIC
SERIES OF CLIDASTES (SQUAMATA, MOSASAURIDAE): GROWTH AND METABOLIC RATES IN
BASAL MOSASAURIDS

D. E. WinKkler, E. Schulz-Kornas, T. M. Kaiser, T. Tiitken FIRST 3D ENAMEL SURFACE TEXTURE
ANALYSIS OF EXTANT REPTILES: ESTABLISHING A REFERENCES DATA SET FOR DIET
RECONSTRUCTION OF EXTINCT SAUROPSIDS

A. R. Leblanc, I. Paparella, M. Doschak, M. W. Caldwell A DIFFERENT LOOK AT PLEURODONTY:
THE HISTOLOGICAL AND PHYLOGENETIC SIGNIFICANCE OF SQUAMATE TOOTHATTACHMENT
AND THE IMPORTANCE OF USING THE RIGHT PLANE OF SECTION
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FRIDAY AFTERNOON, OCTOBER 19, 2018

TECHNICAL SESSION XII
(CONTINUED)

L. Dong, Y. Wang, Y. Wang, S. E. Evans A NEW VARANID FROM THE EARLY EOCENE OF CHINA,
WITH IMPLICATIONS FOR THE EVOLUTION OF THE VARANIDAE

R. E. Armfield, T. E. Williamson, J. J. Head CRANIAL OSTEOLOGY AND SYSTEMATICS OF
HELAGRAS PRISCIFORMIS AND THE EARLY EVOLUTION OF CROWN MACROSTOMATAN SNAKES.

M. Phantratanamongkol, J. J. Head PELVIC AND HINDLIMB ANATOMY IN EXTANT ANDFOSSIL
SNAKES: IMPLICATIONS FOR RESOLVING CONTROVERSIAL PHYLOGENETICHYPOTHESES.

J. J. Head, J. L. Bloch, A. F. Rinc6n, J. Moreno-Bernal, J. Bourque, C. Jaramillo POSTCRANIAL
ANATOMY OF THE GIANT SNAKE TITANOBOA CERREJONENSIS: IMPLICATIONS FORESTIMATING
ECOLOGY AND BODY SIZE

J. J. Jacisin, A. M. Lawing BUILDING A BACKBONE FOR SNAKE ECOMETRICS USINGMIDDLE
TRUNK VERTEBRAL MORPHOLOGY.

FRIDAY AFTERNOON, OCTOBER 19, 2018

TECHNICAL SESSION XIII
ALBUQUERQUE CONVENTION CENTER, BALLROOM C
MODERATORS: Hans-Dieter Sues and Adam Marsh

H. Sues, R. R. Schoch, R. Irmis, J. B. Desojo NEW ARCHOSAURIFORM REPTILE FROM THE MIDDLE
TRIASSIC (LADINIAN) OF GERMANY DOCUMENTS GREATER TROPHIC DIVERSITY AMONG
EARLY ARCHOSAURIFORMES

R. J. Butler, A. Jones, E. Buffetaut, G. Mandl, T. Scheyer, O. Schultz A NEW SPECIES OF
MYSTRIOSUCHUS FROM THE LATE TRIASSIC OF AUSTRIA PROVIDES EVIDENCE FORMARINE
ADAPTIONS IN PHYTOSAURS

A. D. Marsh, M. E. Smith, W. Parker, R. Irmis, B. T. Kligman NEW SPECIMENS OFACAENASUCHUS
GEOFFREYI (ARCHOSAURIA: PSEUDOSUCHIA) SUPPORT THE PRESENCE OF A NEW TRIASSIC
CLADE OF ARMORED PSEUDOSUCHIANS IN NORTH AMERICA

D. K. Hoffman, H. Edwards, P. M. Barrett, S. J. Nesbitt RECONSTRUCTING THE ARCHOSAUR
RADIATION: QUANTITATIVE DESCRIPTION OF A MIDDLE TRIASSIC ARCHOSAURIFORM TOOTH
ASSEMBLAGE FROM THE RUHUHU BASIN (TANZANIA) AND ITS IMPACT ON TRAITEVOLUTION
AND ECOLOGICAL INTERPRETATIONS

B. M. Wynd, S. J. Nesbitt, A. B. Heckert SKULL ELONGATION IN STEM ARCHOSAUR CRANIAL
DISPARITY: RE-EVALUATING DOSWELLIA SIXMILENSIS (ARCHOSAURIFORMES:
PROTEROCHAMPSIA) TO EXAMINE PHYLOGENETIC DISTRIBUTION OF MORPHOLOGICAL
DISPARITY

N. Smith, R. Irmis, S. J. Nesbitt, A. H. Turner NEW MATERIAL OF DROMOMERON ROMERI
(ARCHOSAURIA: DINOSAUROMORPHA) FROM THE UPPER TRIASSIC CHINLE FORMATION OF
NEW MEXICO PROVIDES INSIGHT INTO THE EVOLUTIONARY MORPHOLOGY OF EARLY
DINOSAUROMORPHS

H. Klein, A. Lagnaoui, T. Zouheir, A. Hminna, S. Lucas, H. Saber, J. Schneider LADINIAN-CARNIAN
(MIDDLE-LATE TRIASSIC) EVOLUTION OF DINOSAURIFORMES: INDICATIONS FROM THE
FOOTPRINT RECORD

59



3:30

3:45

4:00

B36

B60

B61

B62

B63

B64

B65

B66

B67

B68

B69

60

FRIDAY AFTERNOON, OCTOBER 19, 2018
TECHNICAL SESSION XIII
(CONTINUED)

L. King ENDOCRANIAL SHAPE CHANGE AND VASCULAR IMPRESSIONS IN PSITTACOSAURUS:
EFFECT OF ONTOGENY ON A CHINESE CERATOPSIAN'S NEUROANATOMY

G. M. Erickson, K. L. Anderson, P. S. Druckenmiller GROWTH CURVE FOR THE ARCTIC
HADROSAURID UGRUNAALUK KUUKPIKENSIS FROM THE EARLY MAASTRICHTIANPRINCE
CREEK FORMATION OF NORTHERN ALASKA

J. J. Sertich, M. A. Loewen, M. A. Getty A NEW CHASMOSAURINE HIGHLIGHTS EXTRAORDINARY
CERATOPSID RICHNESS IN THE UPPER CRETACEOUS (CAMPANIAN) KAIPAROWITSFORMATION
OF SOUTHERN UTAH, U.S.A.

FRIDAY, OCTOBER 19, 2018

POSTER SESSION III
ALBUQUERQUE CONVENTION CENTER, HALL 4
Authors must be present from 4:15-6:15 p.m. Friday, October 19

Posters must be removed by 6:30 p.m.

H. R. Taruvinga, S. Tolan, C. T. Griffin A LUANGWA-LIKE CYNODONT FROM NORTHERN
ZIMBABWE AND ENDEMISM ACROSS THE CARNIAN OF SOUTHERN AFRICA

T. Szczygielski, J. Slowiak, T. Sulej NEW DATA ON THE SHELL STRUCTURE OF THE BASALMOST
TRUE TURTLES, PROTEROCHERSIS SPP.

S. G. Lucas, A. J. Lichtig NEW MORPHOLOGY OF CHINLECHELYS, A LATE TRIASSIC TURTLE
FROM NEW MEXICO, U.S.A.

H. F. Smith, B. Adrian, C. R. Noto, A. Grossman A NEW SPECIES OF THE NANHSIUNGCHELYID
TURTLE BASILEMYS FROM THE ARLINGTON ARCHOSAUR SITE, WOODBINE FORMATION, TEXAS,
US.A.

B. Adrian, H. F. Smith, C. R. Noto, A. Grossman A DIVERSE TURTLE ASSEMBLAGE FROM THE
ARLINGTON ARCHOSAUR SITE, WOODBINE FORMATION (CENOMANIAN), TEXAS,U.S.A.

C. Zhou, L. Li, D. Li, W. Wu NEW SPECIMENS OF THE FRESHWATER SINEMYDIDTURTLE
ORDOSEMYS WITH IMPLICATIONS FOR DIVERSITY, PALEOECOLOGY AND PALEOGEOGRAPHY

L. Li, K. Gao, C. Zhou OSTEOLOGY OF MANCHUROCHELYS MANCHOUKUQOENSIS BASED ON A
NEW SPECIMEN, AND PHYLOGENETIC RELATIONSHIPS OF EUCRYPTODIRANTURTLES

J. Borst, A. T. McDonald, D. G. Wolfe NEW MATERIAL OF TURTLES (TESTUDINES) FROM THE
UPPER CRETACEOUS MENEFEE FORMATION OF NEW MEXICO

N. S. Ong, R. Irmis, C. G. Levitt-Bussian THE HISTOLOGICAL ONTOGENY OF ORNAMENTED
ADOCUSIANS AND TRIONYCHIDS FROM THE UPPER CRETACEOUS (CAMPANIAN) KAIPAROWITS
FORMATION OF UTAH

M. K. Abdel Gawad, G. A. Abu El-Kheir QUSEIR TESTUDINES REMAINS FROM THE LATE
CRETACEOUS KHARGA AREA, SOUTH WESTERN DESERT, EGYPT

C. A. Suarez, M. Frucci, J. Pittman OXYGEN ISOTOPIC COMPOSITION OF TURTLE PHOSPHATE
FROM THE LOWER CRETACEOUS HOLLY CREEK FORMATION, ARKANSAS U.S.A. A TOOL FOR
UNDERSTANDING THE HYDROLOGIC CYCLE IN GREENHOUSE WORLDS

©2018 by the Society of Vertebrate Paleontology
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FRIDAY, OCTOBER 19, 2018
POSTER SESSION III
(CONTINUED)

D. Yamamura, C. A. Suarez, A. Titus, H. Manlove LARGEST FRESHWATER TURTLE FROM THE
CRETACEOUS OF NORTH AMERICA: STABLE ISOTOPE COMPOSITION OF THE TOXICHELID-LIKE
TURTLE FROM THE KAIPAROWITS FORMATION

D. J. Ehret, A. D. Gentry, T. Harrell, Jr. AN UNUSUAL NEW MARINE TURTLE(TESTUDINES,
PANCHELONIOIDEA) FROM THE LATE CRETACEOUS, MAASTRICHTIAN COON CREEK
FORMATION OF TENNESSEE, U.S.A.

P. V. Ullmann, K. J. Lacovara NEW INSIGHTS INTO THE OSTEOLOGY AND PHYLOGENETIC
AFFINITIES OF THE CRETACEOUS-PALEOGENE CHELONIID SEA TURTLE CATAPLEURAREPANDA

O. A. Lopez-Conde, J. Sterli, M. L. Chavarria-Arellano, J. Alvarado-Ortega, H. Porras-Muzquiz THE
FIRST RECORDS OF PROTOSTEGIDAE IN MEXICO (LATE CRETACEOUS)

M. Peters, J. W. Reumer, M. Bosselaers, K. Post A LEATHERBACK TURTLE (TESTUDINES,
DERMOCHELYIDAE) FROM THE MIOCENE OF THE WESTERSCHELDE, THENETHERLANDS

G. L. Alvarado, A. J. Lichtig, S. G. Lucas TESTUDO COSTARRICENSIS, A PURPORTED TORTOISE
FROM THE OLIGO-MIOCENE OF COSTA RICA, IS OLIGOPHERUS LATICUNEA

S. E. Jasinski FOSSIL EMYDIDS (TESTUDINES: EMYDIDAE) FROM EASTERN TENNESSEE AND
THEIR IMPLICATIONS FOR THE EVOLUTION OF THE EMYDIDAE

A. F. Guzman, C. A. Herniandez-Luna HESPEROTESTUDO (TESTUDINES, TESTUDINIDAE) SHELL
REMAINS FROM ZACATECAS, MEXICO

M. L. Al-Fadani, M. I. Al-Najjar, A. A. Bahameem, Y. S. Al-Mufarreh, L. S. Zalmout, P. D. Gingerich, J. A.
Wilson THE FIRST RECORD OF NEOCHELYS FAJUMENSIS (PODOCNEMIDIDAE, SIDE-NECKED
TURTLE) FROM THE LATE EARLY OLIGOCENE SHUMAYSI FORMATION OF WESTERN SAUDI
ARABIA

J. A. Moretti, E. Johnson, L. C. Bement A CONCENTRATION OF YOUNG ADULTHESPEROTESTUDO
(TESTUDINES: TESTUDINIDAE) FROM THE LATE NEOGENE OF BEAVER COUNTY, OKLAHOMA,
PROVIDES EVIDENCE OF ONTOGENETIC VARIATION AND POTENTIAL BURROWING

A. J. Lichtig, S. G. Lucas’ THE LATE CENOZOIC TURTLE MEIOLANIA PLATYCEPS WAS AQUATIC

D. M. Bramble, J. H. Hutchison EARS TO THE GROUND: SEISMIC RECEPTION AND THE
EVOLUTION OF A NOVEL SENSORY SYSTEM IN NORTH AMERICAN GOPHERTORTOISES

S. L. Denarie, J. Choiniere, J. Stiegler, A. Moore, J. M. Clark DINOSAUR HUNTING IN THE KINGDOM
OF LESOTHO: NEW DISCOVERIES FROM THE EARLY JURASSIC UPPER ELLIOTFORMATION

B. W. McPhee, J. Bittencourt, M. C. Langer, C. Apaldetti, A. A. Da-Rosa REASSESSMENT OF
UNAYSAURUS TOLENTINOI (DINOSAURIA, SAUROPODOMORPHA) FROM THE LATETRIASSIC
(EARLY NORIAN) OF BRAZIL

W. McClure, M. Korbitz, B. A. Schumacher EOS4AUROPUS (SAUROPODOMORPH) TRACKWAY FROM
THE CHINLE INTERVAL (UPPER TRIASSIC) OF THE PURGATOIRE RIVER VALLEY,
SOUTHEASTERN COLORADO

T. Abdul Kareem, J. A. Wilson STRUCTURE AND EVOLUTIONARY IMPLICATIONS OF TAIL CLUBS
ATTRIBUTED TO THE SAUROPOD DINOSAUR KOTASAURUS YAMANPALLIENSIS FROM THE EARLY
TO MIDDLE JURASSIC OF INDIA
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FRIDAY, OCTOBER 19, 2018
POSTER SESSION III
(CONTINUED)

B86  A.J.Moore, J. M. Clark, X. Xu THE PHYLOGENY OF MIDDLE-LATE JURASSICCHINESE
SAUROPODS AND THE EVOLUTIONARY DEVELOPMENT OF THE EPIPOPHYSEAL-
PREZYGAPOPHYSEAL LAMINA

B87  X.Ren, J. Huang, H. You A SECOND MAMENCHISAURID DINOSAUR FROM THEMIDDLE
JURASSIC OF EASTERN CHINA

B88  F.M. Holwerda, J. Liston, E. Tschopp, M. Evans ISOLATED VERTEBRAE REVEAL ADIVERSE
SAUROPOD FAUNA IN THE OXFORD CLAY (CALLOVIAN, PETERBOROUGH, ENGLAND),
EQUIVALENT TO THE MORRISON AND TENDAGURU FORMATIONS.

B89  J.A.Wilson, D. J. Vander Weele, A. N. Rountrey CROSS-SECTIONAL GEOMETRY OF THE FORE AND HIND
LIMBS OF JOBARIA TIGUIDENSIS AND THE EVOLUTION OF MESAXONY AND ENTAXONY IN
SAUROPODS

B90  T. Sekiya, M. Shibata, Y. Azuma A NEW CAMARASAURID SPECIMEN FROM THE LATE JURASSIC
MORRISON FORMATION OF WYOMING, U.S.A.

B91  J. E. Peterson, D. M. Lovelace, M. V. Connely, J. B. McHugh, S. Hartman, L.. Hayes, F. Strey
COMPUTED TOMOGRAPHY, SEGMENTATION, AND RAPID PROTOTYPING OF THE DENTAL
BATTERIES OF AN APATOSAURINE (SAUROPODA, DIPLODOCIDAE) SPECIMEN FROM THEUPPER
JURASSIC MORRISON FORMATION, COMO BLUFF, WYOMING

B92  P.Mocho, L. M. Chiappe NEW CAMARASAURID SPECIMEN FROM THE GNATALIE QUARRY IN
SOUTHERN UTAH (MORRISON FORMATION, U.S.A.)

B93  J. A. Whitlock, J. A. Wilson THE LATE JURASSIC SAUROPOD DINOSAUR "MOROSAURUS"AGILIS
MARSH 1889 REEXAMINED AND REINTERPRETED AS A DICRAEOSAURID

B94  E. Tschopp, O. Mateus, M. Marzola, M. Norell INDICATIONS FOR A HORNY BEAK ANDEXTENSIVE
SUPRAORBITAL CONNECTIVE TISSUE IN DIPLODOCID SAUROPODS

B95  J. Yoshida, C. Tsogtbaatar, Y. Kobayashi, T. Khishigjav A NEW SAUROPOD FROM THE LATE
JURASSIC OF MONGOLIA

B96  S. S. Salakka, S. F. Poropat, 1. J. Corfe, B. P. Kear TOOTH GROWTH AND REPLACEMENT RATES OF
THE SAUROPOD EUHELOPUS REVEALED WITH SYNCHROTRON AND LABMICRO-TOMOGRAPHY

B97 M. J. Ryan, D. C. Evans THE FIRST OCCURRENCE OF A SAUROPOD BODY FOSSIL INCANADA,
WITH IMPLICATIONS FOR THE "SAUROPOD HIATUS" IN NORTH AMERICA

B98 M. Jacobs, A. S. Gale, D. Bullen, J. Lockwood WHERE DID THE SAUROPODS ROAM? USING
GASTROLITHS OF THE EARLY CRETACEOUS WESSEX FORMATION, WEALDEN GROUP OF THE
ISLE OF WIGHT, ENGLAND TO INFER PALAEOGEOGRAPHY ANDPALAEOECOLOGY

B99  S. Ishigaki, B. Mainbayar, K. Tsogtbaatar, R. Nishimura, S. Tsutanaga, S. Hayashi, M. Saneyoshi FIRST
GIANT SAUROPOD TRACKWAY WITH METER-SIZED FOOTPRINTS FROM THE UPPER
CRETACEOUS OF THE GOBI DESERT, MONGOLIA

B100 M. Habib STANDING TALL: NEW TITANOSAUR MATERIAL FROM NEW MEXICOPROVIDES
INSIGHTS INTO THE POSTURE AND GAIT OF GIANT LATE CRETACEOUSSAUROPODS

B101 G. A. Abu El-Kheir, M. K. Abdelgawad, W. G. Kassab A NEW RECORD OF MAASTRICHTIAN
SAUROPOD DINOSAUR FROM THE DAKHLA BASIN, WESTERN DESERT, EGYPT
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FRIDAY, OCTOBER 19, 2018
POSTER SESSION III
(CONTINUED)

T. R. Holtz "INTEGUMENTARY STATUS: IT'S COMPLICATED": PHYLOGENETIC, SEDIMENTARY,
AND BIOLOGICAL IMPEDIMENTS TO RESOLVING THE ANCESTRAL INTEGUMENT OF MESOZOIC
DINOSAURIA

R. J. Bykowski ASSESSING PATTERNS OF ECOLOGICAL ASSOCIATION ANDHABITAT
PREFERENCE IN NORTH AMERICAN DINOSAURS

J. C. Cahal BIOGEOGRAPHY OF LATE CRETACEOUS NORTH AMERICAN DINOSAURS: AN
APPLICATION OF CLADISTIC BIOGEOGRAPHY TO EXTINCT BIOTAS

F. A. Villegas-Garin, M. D. Uhen MESOZOIC PARAVIAN AND PTEROSAURIAN
PALEOENVIRONMENTAL DISTRIBUTION OF THE (PALEO) NORTHERNHEMISPHERE

D. Malinzak PALEOBIOGEOGRAPHIC ANALYSIS OF LATE MAASTRICHTIAN LARAMIDIA AND
TESTING HYPOTHESES RELATED TO FAUNAL PROVINCIALITY

G. Panasci, D. J. Varricchio DINOSAUR FOOTPRINTS FROM THE CONIACIANFRONTIER
FORMATION DEPOSITS OF SOUTHWESTERN MONTANA

B. A. Schumacher EXTENSIVE NEW TRACKWAYS OF MEGALOSAURIPUS AND PARABRONTOPODUS
AT "DINOSAUR LAKE", THE PURGATOIRE VALLEY DINOSAUR TRACKSITE, MORRISON
FORMATION, SOUTHEASTERN COLORADO

J. Nakajima, Y. Kobayashi, C. Tsogtbaatar, T. Tanaka, R. Takasaki, T. Khishigjav, P. J. Currie, A. R.
Fiorillo DINOSAUR TRACKS AT THE NEMEGT LOCALITY: PALEOBIOLOGICAL AND
PALEOENVIRONMENTAL IMPLICATIONS

K. E. Lippincott, L. E. McIntosh, H. C. Larsson, A. Dececchi DO EPIGENETICS AFFECT
MORPHOLOGICAL CHARACTERS AND INFLUENCE PHYLOGENETIC RECONSTRUCTIONSIN
BIRDS AND NON-AVIAN DINOSAURS?

Y. Wu, P. Wu, L. M. Chiappe, D. J. Bottjer, C. Chuong TOOTH CYCLING CONTROL: GROWTH RATE
AND REPLACEMENT PATTERN IN LIVING ALLIGATORS WITH IMPLICATIONS FOR DENTITION
PATTERN IN MESOZOIC BIRDS

M. Hanson, B. S. Bhullar CONTEXTUALIZING THE MOSAIC EVOLUTIONARY ASSEMBLY OF THE
MODERN BIRD SKULL

C. Sullivan, J. O'Connor THE POSSIBLE PALEOBIOLOGICAL SIGNIFICANCE OF LONG UNCINATE
PROCESSES IN THE EARLY CRETACEOUS BASAL BIRDS JEHOLORNIS AND CONFUCIUSORNIS

L. M. Chiappe, W. Nava, A. G. Martinelli, R. Tucker, H. Alvarenga A REMARKABLE ASSEMBLAGE
OF ENANTIORNITHINE BIRDS FROM THE LATE CRETACEOUS OF SOUTHEASTERN BRAZIL

P. Houde EARLY PALEOGENE AVIFAUNA OF THE CLARKS FORK BASIN, NORTH-CENTRAL
WYOMING

S. C. Hood, C. R. Torres, M. A. Norell, J. A. Clarke NEW EARLY RECORDS OF NEOAVIANBIRD
CLADES FROM THE EARLIEST EOCENE BUMBANIAN OF MONGOLIA

D. W. Fowler, E. A. Freedman Fowler, J. M. Alexander THE FINEST FOSSIL OWL

P. A. Kloess, A. W. Poust, T. Stidham A PARTIAL DENTARY FROM A LARGE BONY-TOOTHED BIRD
(AVES: PELAGORNITHIDAE) FROM THE EOCENE LA MESETA FORMATION OF SEYMOUR ISLAND,
ANTARCTICA
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FRIDAY, OCTOBER 19, 2018
POSTER SESSION III
(CONTINUED)

D. R. Lawver, C. Boyd A NEW AVIAN OOTAXON FROM THE BRULE FORMATION(OLIGOCENE) OF
NORTH DAKOTA

C. Boisvert, T. J. Thomson, N. Lopez-Carranza A MEADOWLARK, A CASSOWARY AND A PUFFIN
WALK INTO A BAR: A CASE STUDY FOR IDENTIFYING CLAW SPECIALIZATION IN EXTINCT
ANIMALS

T. Stidham, Z. Li, N. G. Jablonski, X. Ji THE OLDEST, DIVERSE MODERN-TYPE FRESHWATER
DIVING BIRD COMMUNITY FROM THE LATE MIOCENE OF YUNNAN, CHINA

T. Lowi-Merri, J. Simon, A. R. Reynolds, K. L. Seymour, D. Evans TAPHONOMIC ANALYSISOF
AVIFAUNAL REMAINS FROM THE PLEISTOCENE TAR PITS OF TALARA, PERU

L. Claessens, J. P. Hume, A. Janoo, J. P. Wiersma, V. Rupear, J. Mungur-Medhi, K. F. Rijsdijk
PALEONTOLOGICAL SURVEY OF THE MOKA MOUNTAIN RANGE, MAURITIUS

O. D. Grunmeier, M. Demic SCALING OF STATICALLY DERIVED OSTEOCYTELACUNAE:
IMPLICATIONS FOR PALEOPHYSIOLOGICAL RECONSTRUCTION

J. Kane, B. N. Kelly, L. M. Petersen, L. B. Hildreth, D. L. Russell, L. A. Zogby, L.Claessens
BIOMECHANICAL RECONSTRUCTION OF HEAD-BOBBING IN THE DODO (RAPHUS CUCULLATUS)

N. Crouch, J. A. Clarke GLOBAL COOLING AND THE EVOLUTION OF GIGANTIC FLIGHTLESS
BIRDS

A. Chen, D. Field SHINING A LIGHT ON NIGHTBIRD RELATIONSHIPS: ATOTAL-EVIDENCE
PHYLOGENY OF STRISORES

H. T. Chase, E. O'Brien, B. Tobalske BIRD TO THE BONE: TRABECULAR MORPHOLOGY IN THE
AVIAN SHOULDER

A. V. Hogan, A. Watanabe, A. M. Balanoff, G. S. Bever EVOLUTIONARY PATTERNS INTHE
OLFACTORY SYSTEM OF DEVELOPING CHICKS

C. M. Early, L. M. Witmer ASSESSING THE UTILITY OF BRAIN ENDOCASTS AS PROXIESFOR
INTERNAL NEUROANATOMY AND FUNCTIONAL CAPABILITIES IN EXTINCT BIRDS

G. San Martin Flores, L. Nagendran, M. T. Silcox GEOMETRIC MORPHOMETRICS ON TREESHREW
CRANIAL ENDOCASTS: A COMPARATIVE ANALYSIS OF SCANDENTIAN AND PLESIADAPIFORM
BRAIN SHAPES

K. R. Selig, E. J. Sargis, S. G. Chester, M. T. Silcox THREE-DIMENSIONAL GEOMETRIC
MORPHOMETRIC ANALYSIS OF TREESHREW LOWER MOLARS: DENTAL MORPHOLOGY OF THE
EXTINCT PRODENDROGALE YUNNANICA (SCANDENTIA, TUPAIIDAE)

B. W. Rodwell, K. A. Nichols, T. M. Bown INVESTIGATING DIETARY NICHE PARTITIONING IN THE
EARLIEST NORTH AMERICAN EUPRIMATES TEILHARDINA AND TETONIUS (ANAPTOMORPHINAE),
AND CANTIUS (NOTHARCTINAE) USING HIGH RESOLUTION PROFILOMETRY AND DENTAL
TOPOGRAPHIC ANALYSES

E. J. Sargis, S. G. Chester, J. 1. Bloch, M. T. Silcox, T. E. Williamson FUNCTIONAL MORPHOLOGY OF
A REMARKABLY COMPLETE SKELETON OF MIXODECTES PUNGENS: EVIDENCE FOR
ARBOREALITY IN AN ENIGMATIC EUTHERIAN FROM THE EARLY PALEOCENE
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B135 J. Crowell, R. L. Anemone NEW ADAPID MATERIAL FROM WYOMING'S GREAT DIVIDEBASIN:
DIVERSITY AND BIOGEOGRAPHY IN THE EARLY WASATCHIAN OF THE AMERICAN WEST

B136 R. Bhagat, M. T. Silcox EVOLUTION OF EARLY EUPRIMATE LOCOMOTOR AGILITY ANDHEARING
SENSITIVITY: INSIGHTS FROM THE INNER EAR OF CANTIUS SP. (BIGHORN BASIN, WYOMING,
EARLY EOCENE, WASATCHIAN NALMA)

B137 S. G. Chester, J. 1. Bloch, D. M. Boyer, E. J. Sargis HIND LIMB MORPHOLOGY OF PALEOGENE
MICROMOMYID PLESIADAPIFORMS (EUARCHONTA, PRIMATES)

B138 R.C.Ely DIETARY ECOLOGICAL NICHE DISPERSION IN AN ECOMORPHOSPACE OF
PLATYRRHINE PRIMATES AND ITS ASSOCIATION WITH CRANIALINTEGRATION

B139 WITHDRAWN

B140 H. M. Edmonds, E. Daly, I. E. Smail GOING BACK TO OUR ROOTS: ZYGOMATIC ARCHROOT
POSITION IN RELATION TO DIET IN LIVING AND FOSSIL PRIMATES

B141 A. McGrosky, N. Grider-Potter, A. Kemp,F. Mcgechie HEAD MECHANICAL PROPERTIES IN EXTANT
PRIMATES WITH IMPLICATIONS FOR FOSSIL TAXA

B142 N. J. Czaplewski, G. S. Morgan MID-CENOZOIC EMBALLONURIDAE (MAMMALIA,CHIROPTERA)
FROM PENINSULAR FLORIDA: DEMISE OF AN ARCHAIC LINEAGE AND THE ORIGIN OF
NEOTROPICAL DICLIDURINES

B143 Y. Kimura, D. Fukui, S. Kawada, M. Yoshiyuki, N. Suzuki EMERGED FROM THE DARKNESS: THE
DISCOVERY OF INSECTIVOROUS BAT SUBFOSSILS FROM AN OCEANIC ISLAND INJAPAN

B144 M. Alberdi, S. Darroch, R. Racicot COMPARATIVE MORPHOLOGY OF PINNIPED (CARNIVORA,
PINNIPEDIMORPHA) CRANIAL ENDOCASTS: INSIGHTS INTO SEMI-AQUATIC SENSORY SYSTEMS

B145 J. Velez-Juarbe NEW DATA ON THE EARLY OTARIID PITHANOTARIA STARRI

B146 1. Koretsky, A. Alexander, S. Rahmat ECOMORPHOTYPES IN THE FAMILY PHOCIDAE (TRUE SEALS)
SUPPORTED BY EVIDENCE FROM SOME OTHER VERTEBRATES

B147 C. Everett, A. Wyss, T. Demere A SKULL AND ASSORTED POSTCRANIA OF ENALIARCTOS
(PINNIPEDIMORPHA) FROM THE PYSHT FORMATION OF WASHINGTON, U.S.A.

B148 K. Tate-Jones, S. S. Hopkins, E. B. Davis A NEW MIDDLE MIOCENE DESMATOPHOCID
PINNIPED (MAMMALIA, CARNIVORA) FROM THE OREGON COAST AND ITS POTENTIAL FOR
GREATER RESOLUTION OF PINNIPED PHYLOGENY AND PALEOECOLOGY

B149 E. G. Ekdale, T. A. Deméré TOOTH-TO-BALEEN TRANSITION IN MYSTICETES: NEW CT EVIDENCE
OF VASCULAR STRUCTURES ON THE PALATE OF AETIOCETUS WELTONI (MYSTICETL,CETACEA)

B150 J. Gatesy, A. Berta, T. Demere, E. G. Ekdale, J. El Adli, M. R. McGowen CONTRASTING
INTERPRETATIONS OF THE TEETH TO BALEEN TRANSITION IN MYSTICETECETACEANS

B151 F.P.Parada-Arrau, C. S. Gutstein NEO-TAPHONOMIC COMPARISON OF THE MASS DEATHS OF
CETACEANS THAT OCCURRED IN THE CHILEAN PATAGONIA IN MARCH 2015 AND JULY 2016

B152 M. Churchill, J. Geisler, B. L. Beatty, A. Goswami MODULARITY OF THE COMMON DOLPHINSKULL
(DELPHINUS DELPHIS)

B153 R. Racicot, S. Darroch, R. Boessenecker, J. Geisler MY HEAD HERTZ: HEARING ABILITIES IN AN EARLY
SIMOCETID (CETACEA, ODONTOCETI) AS RECONSTRUCTED FROM MICROCT SCANS
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FRIDAY, OCTOBER 19, 2018
POSTER SESSION III
(CONTINUED)

C. S. Gutstein, M. A. Cozzuol, J. M. Mpodozis PROBLEMS AND POSSIBLE SOLUTIONS TO THE
PHYLOGENY WITHIN PANDELPHINA, ESPECIALLY INIOIDEA (CETACEA,ODONTOCETTI)

K. M. Awalt, J. F. Parham, J. Velez-Juarbe DESMOSTYLIANS FROM THE TOPANGA' FORMATION
OF ORANGE COUNTY, CALIFORNIA, WITH COMMENTS ON TOOTH ONTOGENY OF
PALEOPARADOXIIDS

K. Matsui, Y. Kimura, M. Nagata, H. Inose, K. Ikeda, B. L. Beatty, T. Hirata, T. Shinmura, S. Agematsu,
K. Sashida THE SLEEPING BEAUTY: A DESMOSTYLIAN FOSSIL RE-DISCOVERED FROM THE
GEOLOGICAL COLLECTIONS AT THE UNIVERSITY OF TSUKUBA

F. A. Perini, M. A. Cozzuol AN EXTINCT SPECIES OF TRICHECHUS LINNAEUS, 1758 (SIRENIA,
TRICHECHIDAE) FROM THE LATE PLEISTOCENE OF SOUTHWESTERN AMAZONIA

A. Grass CT IMAGING OF THE INTERNAL ANATOMY OF SLOTH CLAWS

C. A. Kirchhoff, R. K. McAfee, S. B. Cooke RECORD OF OSTEOPATHOLOGIES IN LATE
PLEISTOCENE-EARLY HOLOCENE SLOTHS (MAMMALIA, PILOSA, MEGALONYCHIDAE) FROM
HISPANIOLA

R. K. McAfee, S. M. Beery INTRASPECIFIC VARIATION IN ACRATOCNUS (MAMMALIA,PILOSA,
MEGALONYCHIDAE) ACROSS THE GREATER ANTILLES

J. C. Sagebiel XENARTHRANS FROM THE GULF COAST OF TEXAS AND THE DISTRIBUTION OF
NOTHROTHERIOPS

T. J. Gaudin, A. Boscaini, B. Mamani-Quispe, P. Antoine, F. Pujos NEW MATERIAL OF THE EXTINCT
SLOTH SIMOMYLODON UCCASAMAMENSIS (XENARTHRA, MYLODONTIDAE) FROM THEPLIOCENE
OF THE BOLIVIAN ALTIPLANO: SYSTEMATIC AND PALEOBIOLOGICAL IMPLICATIONS

SATURDAY MORNING, OCTOBER 20, 2018
TECHNICAL SESSION XIV

ALBUQUERQUE CONVENTION CENTER, BALLROOM A
MODERATORS: Zerina Johanson and Sanaa El-Sayad

J. Stack, J. M. Hodnett, S. Lucas, L. Sallan TANYRHINICHTHYS, A LONG-ROSTRUMED
CARBONIFEROUS RAY-FINNED FISH (ACTINOPTERYGII), AND THE EVOLUTION OFELONGATE
SNOUTS IN FISHES

S. Giles, M. Friedman ENDOSKELETAL ANATOMY OF PLATYSOMIDS SUPPORTS A
CARBONIFEROUS ORIGIN FOR CHONDROSTEI

C. D. Wilson, J. D. Pardo, J. S. Anderson A NEW, BASAL ACTINOPTERYGIAN FROM NOVA SCOTIA:
STEM GROUP SURVIVORSHIP IN THE EARLY CARBONIFEROUS

M. Friedman, S. Giles EXCEPTIONAL PRESERVATION IN A PENNSYLVANIAN FISH AND THE
LIMITS OF NEUROANATOMICAL INFERENCE FROM ACTINOPTERYGIAN CRANIALENDOCASTS

Z. Johanson, K. Trinajstic, S. L. Cumbaa, M. Ryan 3D IMAGING OF A JUVENILEDUNKLEOSTEUS
PROVIDES INSIGHTS INTO THE DEVELOPMENT OF THE SYNARCUAL IN ARTHRODIRES
("PLACODERMI")

©2018 by the Society of Vertebrate Paleontology
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SATURDAY MORNING, OCTOBER 20, 2018
TECHNICAL SESSION XIV
(CONTINUED)

M. D. Brazeau, M. Castiello, M. Friedman THE HEAD AND SHOULDER OF A STENSIOELLIDFISH
RESOLVES THE PLACODERM-GRADE AFFINITY OF THIS GROUP

M. Coates, S. Sang, R. Troll, M. Friedman, Z. Johanson, K. Tietjen THE UNEXPECTED FACEOF
HELODUS SIMPLEX

WITHDRAWN
BREAK

J. A. Sime, M. Friedman, L. Sallan NEW RAY-FINNED FISH (ACTINOPTERYGII) TAXA FROM THE
LATE DEVONIAN OF EASTERN NORTH AMERICA EXPOSE UNEXPECTED DIVERSITY OF EARLY
FRESHWATER FORMS

J. D. Pardo, C. F. Kammerer, C. A. Marsicano, K. D. Angielczyk, J. Frobisch, R. M. Smith, J. C. Cisneros,
M. Richter PALEOZOIC CROWN LUNGFISHES FROM GONDWANA FORESHADOW THE EARLY
TRIASSIC RECOVERY FAUNA

M. Richter, J. C. Cisneros, C. F. Kammerer, J. Pardo, C. A. Marsicano, J. Frobisch, R. Smith, K. D.
Angielczyk DEEP-BODIED RAY-FINNED FISHES (OSTEICHTHYES, ACTINOPTERYGII) FROM THE
PEDRA DE FOGO FORMATION IN NE BRAZIL AND THEIR PHYLOGENETIC AND
PALEOGEOGRAPHIC AFFINITIES

E. C. Shelburne FISH FOOD: AN ANALYSIS OF CONVERGENT EVOLUTION IN THE FEEDING
STRUCTURE OF XIPHACTINUS AUDAX AND MEGALOPS ATLANTICUS USING LANDMARK-BASED
GEOMETRIC MORPHOMETRICS

A. N. Michels, L. E. Wilson THE USE OF MORPHOSPACE OCCUPATION TO AID IN
UNDERSTANDING TROPHIC ECOLOGY OF ACTINOPTERYGIAN CLADES IN THE WESTERN
INTERIOR SEAWAY

K. M. Claeson, E. Roberts, R. V. Hill, L. Tapanila, J. McCartney, M. Bouaré, M. O'Leary FISHES FROM
THE TRANS-SAHARAN SEAWAY OF MALI, AFRICA

S. E. El-Sayed, M. Friedman, H. Sallam SOME LIKE IT HOT: REVEALING PALEOTROPICALFISH
DIVERSITY DURING THE PALEOCENE-EOCENE THERMAL MAXIMUM

A. Capobianco, M. Friedman, H. Beckett, P. D. Gingerich, G. Carnevale SABER-TOOTHED GIANT
ANCHOVIES (TELEOSTEL ENGRAULOIDEA) FROM THE EARLY-MIDDLE EOCENE OF
BELGIUM AND PAKISTAN

SATURDAY MORNING, OCTOBER 20, 2018
TECHNICAL SESSION XV

ALBUQUERQUE CONVENTION CENTER, BALLROOM B
MODERATORS: Robert Feranec and Julia Tejada

E. M. Keenan Early IDENTIFICATION OF MORPHOLOGICALLY UNIDENTIFIABLE BONE USING
COLLAGENOUS PROTEIN

J. V. Tejada, B. J. Macf.adden, L. Bermudez, G. Rojas, R. Salas-Gismondi, J. J. Flynn BODY
MASS PREDICTS DIET-BIOAPATITE A"*C ISOTOPE ENRICHMENT IN HERBIVOROUS
MAMMALS
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R. J. Haupt, M. Clementz BONE CARBONATE-COLLAGEN SPACING OF STABLE CARBON ISOTOPE
VALUES IN EXTANT TREE SLOTHS AND IMPLICATIONS FOR THE INTERPRETATION OF GROUND
SLOTH DIET

J. H. Miller, B. E. Crowley, D. C. Fisher, R. Secord TRACKING AN AMERICANMASTODON:
ISOTOPIC RECONSTRUCTION OF LANDSCAPE USE FROM A SERIALLY SAMPLED TUSK

J. S. Keller, J. T. Cordova, F. A. Smith, S. D. Newsome SMALL MAMMALPALEOECOLOGY
FOLLOWING THE TERMINAL PLEISTOCENE MEGAFAUNAL EXTINCTION

A. Villaseiior, E. A. Elliott Smith, C. P. Tomé, S. Lyons, S. D. Newsome, F. A. Smith WHO'S EATING
WHOM? THE CONSEQUENCES OF TERMINAL PLEISTOCENE MEGAFAUNAL EXTINCTION ON THE
ISOTOPIC NICHE SPACE OF LARGE MAMMALS IN THE EDWARDS PLATEAU,TX

M. T. Clementz, T. Minckley, J. Meachen THERE AND BACK AGAIN: POLLEN AND SEDIMENTARY
ORGANIC MATTER RECORDS ASSOCIATED WITH PLEISTOCENE MEGAFAUNA RECOVERED
FROM NATURAL TRAP CAVE, WY

P. Higgins, J. Meachen PRONGHORN, PRONGHORN, WHY DOST THOU RUN SO SWIFT?
BREAK

C. Badgley, S. Domingo, D. Martin-Perea, J. J. Negro GATEWAY TO THE FOSSIL RECORD: THE
SKELETAL ASSEMBLAGE OF DONANA NATIONAL PARK, SPAIN

D. C. Blackburn, J. L. Bloch, Z. Luo, E. L. Stanley, O. Takano THE OVERT THEMATIC COLLECTIONS
NETWORK: 3D ANATOMICAL DATA FOR NEARLY EVERY LIVING VERTEBRATE GENUS

A. N. Rountrey, M. S. Levine COMMUNITY STANDARDS FOR 3D DATAPRESERVATION:
OWNERSHIP OF 3D DATA

D. G. Cerio, F. J. Degrange, C. P. Tambussi, R. C. Ridgely, L. M. Witmer MODELING VISUAL
ABILITIES IN EXTINCT SPECIES USING VIRTUAL OPHTHALMOSCOPY, WITH A CASE STUDY IN
PREDICTING EYE SIZE, OPTICAL PARAMETERS, AND VISUAL FIELDS IN TERROR BIRDS (AVES:
PHORUSRHACIDAE).

S. M. Gatesy, D. Perry, K. Hatala A BIPLANAR X-RAY APPROACH FOR STUDYING THE 3-D
DYNAMICS OF HUMAN TRACK FORMATION AND FOR INTERPRETING FOSSIL HOMININTRACKS

S. Pineda-Munoz, S. Lyons, A. B. T6th, A. K. Behrensmeyer LESSONS IN DESIGNINGDATABASES
FOR EXAMINING PALEOCOMMUNITIES THROUGH GEOLOGICAL TIME

J. R. Wood, V. L. Santucci, J. Wolin, J. Meachen, N. A. Matthews, B. H. Breithaupt STRUCTURE FROM
MOTION PHOTOGRAMMETRY ENHANCES NATIONAL PARK SERVICE VERTEBRATE FOSSIL
DOCUMENTATION, PRESERVATION, RESEARCH, AND EDUCATION

K. Button, L. E. Zanno PUT A BEAK ON IT: DATA-DRIVEN RECONSTRUCTION OF KERATINOUS
SOFT TISSUE IN THEROPOD DINOSAURS

SATURDAY MORNING, OCTOBER 20, 2018

TECHNICAL SESSION XVI
ALBUQUERQUE CONVENTION CENTER, BALLROOM C
MODERATORS: Holly Woodward and Mark Goodwin

E. Snively, H. O'Brien, D. M. Henderson, A. J. Rowe TYRANNOSAURIDS WERE ABLE TO TURN
MORE RAPIDLY THAN OTHER LARGE THEROPODS

©2018 by the Society of Vertebrate Paleontology
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H. N. Woodward, K. Tremaine, S. A. Williams, J. R. Horner, N. P. Myhrvold FEMUR AND TIBIA
OSTEOHISTOLOGY CONFIRMS THE JUVENILE STATUS OF TWO MEDIUM-SIZED LATEST
CRETACEOUS TYRANNOSAURIDS AND INDEPENDENTLY TESTS THE 'NANOTYRANNUS'
HYPOTHESIS

I. N. Cost CRANIAL KINESIS IN TYRANNOSAURUS REX: INTERPRETING THEBIOMECHANICAL
ENVIRONMENT OF SKULLS

P. M. Gignac, G. M. Erickson THE BIOMECHANICS BEHIND EXTREME OSTEOPHAGY IN
TYRANNOSAURUS REX

D. A. Burnham, K. L. Atkins-Weltman, E. M. Jevnikar A NEW JUVENILE TYRANNOSAURUS REX
FROM THE HELL CREEK FORMATION OF EASTERN MONTANA PROVIDES INSIGHTS INTO
CRANIAL AND DENTAL ONTOGENY

M. Zahner, W. Brinkmann THE FIRST THEROPOD SKELETON FROM SWITZERLAND? ANEW
TAXON IMPROVES OUR KNOWLEDGE OF THE EARLY EVOLUTION OF NEOTHEROPOD
DINOSAURS

W. J. Freimuth, D. J. Varricchio AN ALVAREZSAURID FROM THE LATE MAASTRICHTIANOF
EASTERN MONTANA WITH IMPLICATIONS FOR SYSTEMATICS ANDBIOGEOGRAPHY

D. K. Smith, D. G. Wolfe, R. K. Sanders APPENDICULAR MUSCLE RECONSTRUCTIONS IN
THERIZINOSAURS WITH MUSCULAR CHANGES IN THE MANIRAPTORAN OPISTHOPUBLIC PELVIS

BREAK

M. Fabbri, T. Young, J. Wiemann, B. S. Bhullar, M. Norell A DINOSAURIAN ORIGIN FOR THE AVIAN
SINGLE OVIDUCT

P. Makovicky, E. Gorscak, C. Zhou A NEW SPECIMEN OF THE LARGE-BODIED DROMAEOSAURID
TIANYURAPTOR PROVIDES NEW INSIGHTS ON MICRORAPTORINE ANATOMY, TAXONOMY, AND
PLUMAGE EVOLUTION.

E. Gorscak, P. M. O'Connor A NEW TITANOSAURIAN SAUROPOD DINOSAUR FROM THE MID-
CRETACEOUS MTUKA MEMBER (GALULA FORMATION) OF TANZANIA AND POTENTIAL FAUNAL
CONNECTIONS WITH THE EARLY CRETACEOUS DINOSAUR BEDS OF MALAWI

J. A. Fronimos, M. C. Lamanna AN ARTICULATED TITANOSAURIAN (DINOSAURIA, SAUROPODA)
POSTCRANIAL SKELETON FROM THE LATE CRETACEOUS OF TEXAS, WITH IMPLICATIONS FOR
THE TAXONOMIC STATUS OF ALAMOSAURUS SANJUANENSIS

J. B. McHugh, S. K. Drumheller-Horton, A. Riedel, M. Kane AN ALTERED ASSEMBLAGE: BONE
SURFACE MODIFICATIONS ON VERTEBRATE MATERIAL FROM THE UPPER JURASSIC MYGATT-
MOORE QUARRY IN RABBIT VALLEY, COLORADO

C.T. Heck, H. N. Woodward USING BONE MICROSTRUCTURE TO INFER INTRASKELETAL
GROWTH AND POSTURAL SHIFTS IN THE HADROSAURID DINOSAUR MAIASAURAPEEBLESORUM

M. B. Goodwin, D. C. Evans, N. R. Carroll, C. Woodruff, J. Wilson COMPARATIVE CRANIAL
ANATOMY OF NEW, LONG-HORNED, FLAT-HEADED ONTOGIMORPHS OF PACHYCEPHALOSAURUS
(DINOSAURIA, ORNITHISCHIA) FROM THE HELL CREEK FORMATION, MONTANA REVEALS
NOVEL FEATURES IN THE SKULL

D. Woodruff, D. Evans, M. B. Goodwin THE ENIGMATIC UPPER CRETACEOUS
PACHYCEPHALOSAURINE SPHAEROTHOLUS: NEW INSIGHT INTO ITSDEVELOPMENTALLIFE
HISTORY AND DIVERSITY
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SATURDAY AFTERNOON, OCTOBER 20, 2018

TECHNICAL SESSION XVII
ALBUQUERQUE CONVENTION CENTER, BALLROOM A
MODERATORS: Adam Pritchard and Selina Groh

K. Stein, T. Huang, E. Prondvai, J. Baele, M. Sander, R. R. Reisz EGGSHELL OF BASAL
SAUROPODOMORPH DINOSAURS AND THE ORIGIN OF THE AMNIOTE EGGSHELL

D. J. Varricchio, J. R. Moore QUANTITATIVE AND QUALITATIVE ASSESSMENT OF MODERN
NESTING SITE TAPHONOMY

L. Grinham, C. VanBuren, D. B. Norman THE EVOLUTION AND ASSOCIATED TRAITSOF
FACULTATIVE BIPEDALITY IN DIAPSIDS: IMPLICATIONS FOR IDENTIFYING
ARCHOSAUROMORPH LOCOMOTOR TRANSITIONS

A. C. Pritchard, E. Clark, K. Walls, B. S. Bhullar TESTING FUNCTIONAL HYPOTHESES IN A
TRIASSIC DIAPSID REPTILE-3D MODELING OF MODERN MUSCLES ANDRANGE-OF-MOTION
MODELING INFORM DIGGING IN DREPANOSAURUS

L. A. Rooney, J. X. Samuels POSTCRANIAL MORPHOLOGY AND THE LOCOMOTORADAPTATIONS
OF EXTANT AND EXTINCT CROCODYLOMORPHS AND LEPIDOSAURS

T. W. Dudgeon, H. C. Maddin, D. Evans, J. Mallon THE MORPHOLOGY AND FUNCTION OFTHE
INNER EAR OF CHAMPSOSAURUS (DIAPSIDA: CHORISTODERA)

K. N. Dollman, J. Choiniere, J. M. Clark, P. Viglietti, M. Norell, X. Xu SECONDARY PALATE
EVOLUTION IN EARLY CROCODYLOMORPHS: FUNCTIONAL AND PHYLOGENETICIMPLICATIONS

S. Groh NEW APPROACHES TO NEOSUCHIAN (ARCHOSAURIA, CROCODYLOMORPHA)
PHYLOGENETIC RELATIONSHIPS AND IMPLICATIONS FOR LONGIROSTRINE SNOUT EVOLUTION

A. Cossette A SYSTEMATIC REVIEW OF THE GIANT ALLIGATOROID DEINOSUCHUS FROM THE
CAMPANIAN OF NORTH AMERICA AND ITS IMPLICATIONS FOR THE RELATIONSHIPS AT THE
ROOT OF CROCODYLIA

R. B. Irmis, J. J. Sertich, T. Green A NEW CROCODYLIAN FROM THE UPPER CAMPANIAN
KAIPAROWITS FORMATION OF SOUTHERN UTAH, U.S.A., INDICATES DIVERSIFICATIONOF
ALLIGATORIDAE PRIOR TO THE END-CRETACEOUS MASSEXTINCTION

SATURDAY AFTERNOON, OCTOBER 20, 2018
TECHNICAL SESSION XVIII

ALBUQUERQUE CONVENTION CENTER, BALLROOM B
MODERATORS: Jonathan Calede and Ornella Bertrand

O. C. Bertrand, M. T. Silcox ENDOCRANIAL SHAPE VARIATION WITHIN THE SQUIRREL-RELATED
CLADE AND THEIR FOSSIL RELATIVES USING 3D GEOMETRIC MORPHOMETRICS:
CONTRIBUTIONS OF LOCOMOTION AND PHYLOGENY TO BRAIN SHAPE

F. O. Lafuma, J. Clavel, L. J. Corfe, G. Escarguel, E. Renvoisé TWO-CUSP ADDITION EVENTS
UNDERLIE THE EVOLUTION-BUT NOT THE DEVELOPMENT-OF MOLARSINARVICOLINAE
(RODENTIA, CRICETIDAE)

R. W. Burroughs IDENTIFYING DEVELOPMENTAL CONSTRAINTS TOUNDERSTAND
CONVERGENCE IN RODENT DENTITION

©2018 by the Society of Vertebrate Paleontology
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D. L. Fox, A. Kort, K. P. McNulty SPECIES RECOGNITION AND NICHE CONSERVATISM OF
PEROGNATHUS (RODENTIA, HETEROMYIDAE) DURING THE LATEST PLEISTOCENE AND
HOLOCENE OF THE SOUTHERN GREAT PLAINS, U.S.A.

J. X. Samuels, J. Schap THE STRUCTURE OF RODENT AND LAGOMORPH COMMUNITIES ACROSS
THE CENOZOIC OF NORTH AMERICA: THE IMPORTANCE OF REGIONAL TOPOGRAPHY AND
CLIMATIC DIFFERENCES

J. D. Orcutt, C. B. Vietri THE SKELETON OF OTOSPERMOPHILUS MCKAYENSIS AND THE
EVOLUTION OF BURROWING IN GROUND SQUIRRELS

J. J. Calede THE PHYLOGENETIC RELATIONSHIPS OF ENTOPTYCHINE GOPHERS AND THE RISE
OF BIOLOGICAL DIVERSITY IN BURROWING RODENTS

C. B. Withnell A TIME-CALIBRATED PHYLOGENY OF NORTH AMERICAN ARVICOLINE RODENTS:
INSIGHTS INTO DIVERSIFICATION AND TAXONOMY

I. C. Casanovas-Vilar, J. Garcia-Porta, J. Fortuny, O. Sanisidro, J. Prieto, M. Querejeta, S. Llacer, J. M.
Robles, F. Bernardini, D. M. Alba OLDEST SKELETON OF A FOSSIL FLYING SQUIRREL (SCIURINAE,
PTEROMYINI) ALLOWS FOR A RECALIBRATION OF THE TIME OF ORIGIN AND DIVERSIFICATION
OF THE GROUP

S. V. Robson, C. Scott, J. M. Theodor DENTAL MICROWEAR OF NORTHAMERICAN
TAENIOLABIDOID MULTITUBERCULATES

SATURDAY AFTERNOON, OCTOBER 20, 2018
TECHNICAL SESSION XIX

ALBUQUERQUE CONVENTION CENTER, BALLROOM C
MODERATORS: Kenneth Angielczyk and Savannah Olroyd

C. P. Abboett, R. Lockwood, H. Sues THE DIMETRODON DILEMMA: REASSESSING POSTURE IN
SPHENACODONTIANS AND OTHER NON-MAMMALIAN SYNAPSIDS

R. R. Reisz VARANODON AND THE EVOLUTION OF VARANOPID SYNAPSIDS

R. Fong, A. Leblanc, R. Reisz, T. Kaye, C. Sidor, M. Pittman, M. Laflamme DENTAL HISTOLOGY OF
THE DICYNODONT LYSTROSAURUS

Z.T. Kulik, C. A. Sidor THE ORIGINAL BONEHEADS: HISTOLOGICAL ANALYSIS OF THE
PACHYOSTOTIC SKULL ROOF IN PERMIAN BURNETIAMORPHS (THERAPSIDA,BIARMOSUCHIA)

M. R. Whitney, C. A. Sidor, A. R. Leblanc A PERMANENT LIGAMENTOUS TOOTH ATTACHMENT IN
GORGONOPSIANS EXPANDS THE PHYLOGENETIC AND ECOLOGICAL DISTRIBUTION OF A
GOMPHOSIS IN SYNAPSIDS

K. D. Angielczyk, B. K. Otoo, J. Benoit, C. A. Sidor, S. J. Nesbitt, R. M. Smith, J. Steyer, L. A. Tsuji A
NEW CRYPTODONT DICYNODONT (THERAPSIDA, ANOMODONTIA) WITH A NOVEL PALATAL
MORPHOLOGY FROM THE UPPER PERMIAN USILI FORMATION (RUHUHU BASIN, TANZANIA)

C. F. Kammerer A NEW TAXON OF GORGONOPSIAN FROM THE LATE PERMIAN OFZAMBIA,
REVEALING THE ORIGINS OF THE ENIGMATIC GORGONOPSIAN GENUSARCTOGNATHUS

S. L. Olroyd, C. A. Sidor ALLOMETRY OF BONY SOUND RECEPTION STRUCTURES: CHAMELEONS
AS A POTENTIAL FUNCTIONAL ANALOG FOR HEARING ABILITY IN NON-MAMMALIAN
THERAPSIDS
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B. R. Peecook, K. Jones, A. G. Sennikov, R. M. Smith, S. E. Pierce, K. D. Angielczyk VERTEBRAL
OSTEOLOGY OF HIPPOSAURUS BOONSTRAI (THERAPSIDA, BIARMOSUCHIA) FROM THE
MIDDLE PERMIAN OF SOUTH AFRICA, WITH IMPLICATIONS FOR THE EVOLUTION OF
ARCHOSAUROMORPHA

R. M. Smith, J. Botha-Brink, C. A. Sidor, N. J. Tabor END-PERMIAN ECOSYSTEM COLLAPSEIN
SOUTHERN GONDWANA: EVIDENCE FROM SOUTH AFRICA AND ANTARCTICA

SATURDAY, OCTOBER 20, 2018

POSTER SESSION 1V
ALBUQUERQUE CONVENTION CENTER, HALL 4
Authors must be present from 4:15-6:15 p.m. Saturday, October 20

Posters must be removed by 6:30 p.m.

H. R. Taruvinga, S. Tolan, C. T. Griffin A LUANGWA-LIKE CYNODONT FROM NORTHERN
ZIMBABWE AND ENDEMISM ACROSS THE CARNIAN OF SOUTHERN AFRICA

A. Beerlink, D. Steiner NEW TECHNOLOGY APPROACHES FOR HIGH RESOLUTION X-RAY
COMPUTED TOMOGRAPHY STUDIES OF BIOLOGICAL AND PALEONTOLOGICAL SPECIMENS

A. S. Hall, J. L. Jacobs, E. N. Smith AUTOMATIC BONE MEASUREMENT FROM X-RAY COMPUTED
TOMOGRAPHY

M. D. Celeskey, S. G. Lucas, L. F. Rinehart A NEW EDAPHOSAUR FROM THE EARLY PERMIANOF
NEW MEXICO WITH NOVEL SPECIALIZATIONS FOR HERBIVORY

E. Bendel, C. F. Kammerer, J. Frobisch THE POSTCRANIAL ANATOMY OF GORGONOPSTORVUS
(SYNAPSIDA, GORGONOPSIA) FROM THE LATE PERMIAN OF SOUTH AFRICA

K. Kato, A. K. Huttenlocker, E. Rega, C. A. Sidor PERIOSTEAL REACTION IN A GORGONOPSIAN
RADIUS: INSIGHTS INTO THE EVOLUTION OF MAMMALIAN HEALING RESPONSES

R. R. Hummel, J. D. Gardner ORIGIN AND DISPERSAL OF GORGONOPSIA: A PHYLOGENETIC
APPROACH TO PERMIAN THERAPSID BIOGEOGRAPHY

W. M. Wilson, K. D. Angielczyk, B. Peecook, G. T. Lloyd PELYCOSAURIAN "LINEAGES": A META-
ANALYSIS OF THREE DECADES OF PHYLOGENETIC RESEARCH

C. D. Shelton, O. Wings, T. Martens, S. S. Sumida, D. S. Berman EVIDENCE OF A LARGE BIPEDAL
TETRAPOD FROM THE EARLY PERMIAN TAMBACH FORMATION PRESERVED AS NATURALBONE
CASTS DISCOVERED AT THE BROMACKER QUARRY (THURINGIA, GERMANY)

J. Liu, J. Yi, G. Bever THE FIRST COMPLETE PAREIASAUR SKULL FROM CHINA AND ITS
IMPLICATIONS FOR THE TAXONOMY OF CHINESE PAREIASAURS

L. A. Cook, C. J. Flis, J. E. Flis, T. Bell, R. T. Bakker, D. P. Temple CLEAR FORK DIVERSITY CYCLE:
RICH LARGE PREDATOR - MEGAHERBIVORE FAUNA IN MID EARLY PERMIAN

J. Jung, S. S. Sumida, H. Sues ANATOMICAL REDESCRIPTION AND PHYLOGENETIC ANALYSIS OF
THE MATERIALS ASSIGNED TO THE TAXON "CAPTORHINIKOS" CHOZAENSIS

G. S. Gongalves, B. R. Peecook, C. A. Sidor THREE-DIMENSIONALLY PRESERVED
DREPANOSAUROMORPH REMAINS FROM THE SONSELA MEMBER (CHINLE FORMATION,
NORIAN) OF PETRIFIED FOREST NATIONAL PARK, ARIZONA

L. Lustri, A. B. Heckert WHEN ECOLOGY AND PHYLOGENY ARE AT ODDS: EXTRAPOLATING
RESTING AND STANDARD METABOLIC RATES OF AETOSAURS(ARCHOSAURIA,
AETOSAURIA) FROM EXTANT SAURIANS

©2018 by the Society of Vertebrate Paleontology
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SATURDAY, OCTOBER 20, 2018
POSTER SESSION IV
(CONTINUED)

J. Desojo, M. Von Baczko, J. R. Taborda PALEONEUROANATOMY OF THE AETOSAUR
NEOAETOSAUROIDES ENGAEUS (ARCHOSAURIA, PSEUDOSUCHIA): FIRST NATURAL ANDDIGITAL
ENDOCASTS

M. N. Hudgins, M. D. Uhen, L. N. Hinnov THE EVOLUTION OF RESPIRATORY SYSTEMSIN
THEROPODA AND PARACROCODYLOMORPHA AND THE END-TRIASSICEXTINCTION.

W. L. Holloway A COMPARATIVE FUNCTIONAL ANALYSIS OF THREE-DIMENSIONALLY
RECONSTRUCTED CRANIAL MYOLOGY IN PHYTOSAURIA AND CROCODYLIA

J. D. Fortner PETROGRAPHIC AND ISOTOPIC ANALYSIS OF PHYTOSAUR TOOTH DENTIN
REVEALS ARIDIFICATION-RELATED TRENDS IN THE DIAGENETIC ENVIRONMENT OFTHE
CHINLE FORMATION

R. J. Gay, J. Uglesich, X. Jenkins, A. R. Milner A PHYTOSAUR MASS DEATH SITE FROM THE UPPER
TRIASSIC CHINLE FORMATION IN UTAH: IMPLICATIONS FOR THE ADAMANIAN-REVUELTIAN
FAUNAL TURNOVER

A. J. Fitch, A. M. Kufner, M. R. Stocker, B. R. Price, D. Lovelace NEW MATERIAL FROM THE POPO
AGIE FORMATION OF WYOMING YIELDS INSIGHTS INTO BASAL PHYTOSAURS AND THE LATE-
CARNIAN FAUNA OF THE WESTERN U.S.A.

C. M. Stefanic, S. J. Nesbitt THE PRESENCE OF INTERVERTEBRAL STRUCTURES TRACK BODYSIZE
IN ARCHOSAURIA, NOT PHYLOGENY, AND THE LOSS OF THE STRUCTURES IN LIVING MEMBERS
OF THE CLADE

P. J. Bishop, V. R. Allen, K. T. Bates, D. M. Henderson, J. R. Hutchinson TESTING ASSOCIATIONS
BETWEEN CENTRE OF MASS, BODY PROPORTIONS, AND LOCOMOTOR HABIT INARCHOSAURIA

H. M. Avrahami, L. E. Zanno COMPARING MORPHOMETRIC METHODS FOR QUANTIFYING SHAPE
VARIATION: BEST PRACTICES FOR ARCHOSAURIAN TEETH

P. Sander, T. Wintrich THE GIANT "MYSTERY BONES" FROM EUROPEAN RHAETIC BONE BEDS—
A HISTOLOGICAL TEST OF COMPETING HYPOTHESES OF AFFINITY

B. S. Bhullar SKULL ONTOGENY IN DINOSAURS AND OTHER ARCHOSAURS DIVERGESFROM
THE ANCESTRAL REPTILIAN GROUND PLAN AND BEARS SIGNATURES OF BOTH EARLY
REPATTERNING AND TERMINAL ADDITION.

S. Singh, A. Elsler, T. Stubbs, E. J. Rayfield, M. J. Benton TURNING OVER A NEW LEAF:
HERBIVOROUS TETRAPOD TROPHIC MORPHOLOGY REVEALS THEECOLOGICAL DYNAMICS OF
THE TERRESTRIAL FAUNAL TURNOVERS THROUGH THE EARLYMESOZOIC.

J. A. Schwab, M. T. Young, S. Walsh, L. M. Witmer, Y. Herrera, S. L. Brusatte A MAJOR
EVOLUTIONARY TRANSITION-NEUROANATOMICAL ADAPTATIONS INTHALATTOSUCHUAN
CROCODYLOMORPHS

E. T. Metz, P. S. Druckenmiller, N. R. Boone, N. P. Kelley THALATTOSAURIAN BRAINCASE
ANATOMY REVEALED THROUGH COMPLETE AND THREE-DIMENSIONAL MATERIAL OF A NEW
GENUS FROM THE CARNIAN VESTER FORMATION OF OREGON

R. D. Bourque, H. C. Larsson ENDOCAST RECONSTRUCTIONS AND COMPARISONS BETWEEN
CRICOSAURUS SP. AND STOLOKROSUCHUS LAPPARENTI
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SATURDAY, OCTOBER 20, 2018
POSTER SESSION IV
(CONTINUED)

B. Theurer, R. Esplin, D. J. Chure, G. F. Engelmann, R. D. Scheetz, J. M. Clark, B. B.Britt STRANGERS
IN A STRANGE LAND: THE TAPHONOMY OF 80+ SPHENOSUCHIANS (BASAL
CROCODYLOMORPHA) IN THE SAINTS & SINNERS QUARRY, A LATE TRIASSIC (NORIAN OR
RHAETIAN) OASIS IN THE EOLIAN NUGGET SANDSTONE OF NORTHEASTERN UTAH

A. A. Ruebenstahl, J. M. Clark JUNGGARSUCHUS SLOANI: A TRANSITIONAL 'SPHENOSUCHIAN'
AND THE EVOLUTION OF THE CROCODILIAN SKULL

L. J. Hart, P. Bell, S. W. Salisbury LOWER CRETACEOUS CROCODYLIFORMS FROMLIGHTNING
RIDGE, NEW SOUTH WALES, AUSTRALIA: NEW EVIDENCE OF THE BASAL EUSUCHIAN
ISISFORDIA

S. A. Williams, C. A. Brochu, K. M. Tremaine, R. Carr, D. J. Varricchio, J. Scannella FIRST
OCCURRENCE OF BOREALOSUCHUS AND OTHER CROCODYLIFORM FOSSIL MATERIALFROM
THE UPPER CRETACEOUS TWO MEDICINE FORMATION OF NORTHWESTERNMONTANA

L. McCormack, C. A. Brochu A NEW SPECIES OF BOREALOSUCHUS AND ITS IMPLICATIONSFOR
THE EVOLUTION OF CROCODYLIA

M. Wakui, P. Pha, H. Doan Dinh, T. Komatsu, R. Hirayama, M. Nguyen, T. Tsuihiji FIRST RECORD OF
AN EARLY-DIVERGING CROCODYLOID (REPTILIA, CROCODYLIA) FROM THE PALEOGENE OF
NORTHERN VIETNAM AND ITS PHYLOGENETIC RELATIONSHIP WITH ASIATOSUCHUS-LIKE
CROCODYLOIDS

D. J. Morgan , R. E. Weems, D. C. Parris A NEW LARGE GAVIALOID FROM THE LATE PALEOCENE
OF EASTERN UNITED STATES

J. P. Rio, P. Mannion, J. E. Martin, E. Tschopp, M. Delfino NEW DATA ON THE ANATOMY OF
DIPLOCYNODON HANTONIENSIS, A LATE EOCENE ALLIGATOROID FROM THE UNITED KINGDOM

J. O. Farlow, N. J. Robinson, M. L. Turner, J. Black, S. M. Gatesy FOOTFALL PATTERN OF A
BOTTOM-WALKING CROCODILE (CROCODYLUS ACUTUS)

J. C. Kosch, A. Canoville, L. E. Zanno ASSESSING METHODOLOGICAL BIASES ONTOOTH-AGE
AND DENTIN DEPOSITION RATE ESTIMATES IN EXTINCT TAXA: A STUDY ON ALLIGATOR
MISSISSIPPIENSIS

K. Wiersma, S. Libe, M. Koschowitz, M. Lambertz, P. M. Sander THE ORGANIC PHASE
(EXTRACELLULAR MATRIX, OSTEOCYTE, BLOOD VESSEL) PRESERVATION IN FOSSILTETRAPOD
BONE: TEMPORAL AND ENVIRONMENTAL PATTERNS OF PRESERVATION

C. Colleary, S. O'Reilly, K. Penkman, M. Dickinson, S. J. Nesbitt CHEMICALLY CHARACTERIZING
ORGANIC PRESERVATION IN TERRESTRIAL VERTEBRATES FROM THE LATE TRIASSIC HAYDEN
QUARRY (~212 MA) AT GHOST RANCH, NEW MEXICO

X. A. Jenkins, R. J. Gay PALEOECOLOGICAL TRENDS OF THE ADAMANIAN-REVUELTIAN
FAUNAL TURNOVER EVENT WITHIN THE LATE TRIASSIC (NORIAN) CHINLE FORMATION
(US.A.)

C. V. Beightol V, W. Parker, J. W. Martz, A. D. Marsh ESTIMATING THE STATISTICAL ERROR OF
OBSERVED BIOSTRATIGRAPHIC RANGES WITHIN ADAMANIAN-REVUELTIAN VERTEBRATE
ASSEMBLAGES OF THE LATE TRIASSIC CHINLE FORMATION OF ARIZONA TO TEST FOR AN
ABRUPT TURNOVER EVENT

©2018 by the Society of Vertebrate Paleontology
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SATURDAY, OCTOBER 20, 2018
POSTER SESSION IV
(CONTINUED)

D. R. Richmond, T. C. Hunt STRATIGRAPHIC REEVALUATION OF THE HISTORIC STOVALL
DINOSAUR QUARRIES OF THE UPPER JURASSIC MORRISON FORMATION IN THE WESTERN
PANHANDLE OF OKLAHOMA

L. R. King, A. B. Heckert A PRELIMINARY ANALYSIS OF THE MOGAN SITE, A NEW LATE
JURASSIC VERTEBRATE MICROFOSSIL SITE IN THE MORRISON FORMATION INNORTHEASTERN,
WYOMING

T. C. Hunt, D. R. Richmond THE AQUATIC VERTEBRATE COMMUNITY OF A BONE-DRYPOND:
THE HISTORIC STOVALL QUARRY 8§, MORRISON FORMATION IN THE PANHANDLE OF
OKLAHOMA

S. Wright EFFECTIVENESS OF HARVESTER ANT MOUNDS AS SAMPLE SOURCES BASED ON
GEOGRAPHIC COMPARISON OF OXFORDIAN (JURASSIC) MARINE FAUNA, WYOMING,
US.A.

J. L. Kirkland, D. D. DeBlieux, J. R. Foster, R. K. Hunt-Foster, K. C. Trujillo THE MORRISON
FORMATION IN THE WESTERN BLANDING BASIN, SOUTHEASTERN UTAH: THE POORLY
DOCUMENTED TYPE AREA OF ITS HIGHLY FOSSILIFEROUS BRUSHY BASINMEMBER

J. C. Mathews, D. S. Large, S. A. Williams, K. Tremaine TEN YEARS OF EXCAVATION AT THE LATE
JURASSIC (TITHONIAN) HANKSVILLE-BURPEE DINOSAUR QUARRY, (MORRISON FORMATION,
BRUSHY BASIN MEMBER) AND A POSSIBLE NEW SPECIMEN OF TORVOSAURUS TANNERI

J. R. Foster, D. Pagnac, R. K. Hunt-Foster AN UNUSUAL NORTHERN BIOTA FROM THEMORRISON
FORMATION (UPPER JURASSIC) OF THE BLACK HILLS OF WYOMING, U.S.A.

B. Haiar, D. Perault, N. Romine THE USE OF GIS SOFTWARE FOR BONEBED MAPPING TO IMPROVE
RESEARCH OUTCOMES

J. Warnock, J. Petricko, J. E. Peterson NEW GEOCHEMICAL DATA SUPPORTS EPISODES OF
HYPEREUTROPHY TO EXPLAIN THE TAPHONOMIC SIGNAL OF THE CLEVELAND-LLOYD
DINOSAUR QUARRY, UPPER JURASSIC MORRISON FORMATION

M. Suiier, M. Marin-Monfort, A. Santos-Cubedo, R. Royo-Torres, B. Holgado, A. Gamonal, A. Galobart,
C. Santisteban TAPHONOMIC ANALYSIS OF AN UPPER JURASSIC SAUROPOD SITE FROM THE
VILLAR DEL ARZOBISPO FORMATION (ALPUENTE, VALENCIA, EASTERN SPAIN)

D. M. Biasatti, H. Montgomery PALEOENVIRONMENT OF THE SOUTHERN EXTENT OF THE LATE
CRETACEOUS WESTERN INTERIOR SEAWAY: EVIDENCE FROM STABLE OXYGEN ISOTOPE
ANALYSES OF THE INOCERAMID PLATYCERAMIS PLATINUS

M. E. Deckman, R. R. Rogers, K. A. Curry Rogers TAPHONOMY OF VERTEBRATE FOSSILS ON A
MARINE SEQUENCE BOUNDARY IN THE UPPER CRETACEOUS (CAMPANIAN) JUDITH RIVER
FORMATION, MONTANA

A. M. Deans, S. G. Lucas, C. Lewis, A. B. Heckert THE PALEOENVIRONMENT OF THE VERTEBRATE
FOSSIL-BEARING ALLISON MEMBER OF THE MENEFEE FORMATION (UPPER CRETACEOUS,
EARLY CAMPANIAN), EASTERN SAN JUAN BASIN, NEW MEXICO, U.S.A.

T. Lepore, K. Chin, P. Robinson, T. Culver, F. Frazier SOFT-TISSUE IMPRESSIONS AND ORGANIC
INCLUSIONS IN A LARGE THEROPOD COPROLITE DEPOSIT FROM THE LARAMIE FORMATIONOF
COLORADO
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SATURDAY, OCTOBER 20, 2018
POSTER SESSION IV
(CONTINUED)

A. L. Titus, J. Sertich, K. Knoll, I. Glasspool, C. A. Suarez, S. Richardson UNIQUE TAPHONOMY OF A
TYRANNOSAURID-DOMINATED BONEBED FROM THE UPPER CAMPANIAN KAIPAROWITS
FORMATION, GRAND STAIRCASE-ESCALANTE NATIONAL MONUMENT, UTAH

A. Pérez-Garcia, N. Bardet, F. Gasco, R. De La Horra, M. Martin-Jiménez, P. Mocho, 1. Narvaez, A.
Torices, R. Vullo, F. Ortega THE SINGULAR UPPER CRETACEOUS VERTEBRATE SITES OF THE
GUADALAJARA PROVINCE (CENTRAL SPAIN): NEW DATA ON THE FAUNAS FROM THE
CENOMANIAN OF ALGORA AND THE UPPERMOST CRETACEOUS OF POYOS

A. T. McDonald, D. G. Wolfe NEW DISCOVERIES OF TYRANNOSAURID, ORNITHOMIMID, AND
NODOSAURID DINOSAURS FROM THE UPPER CRETACEOUS (LOWER CAMPANIAN) ALLISON
MEMBER, MENEFEE FORMATION OF NEW MEXICO

M. M. Gilbert, E. L. Bamforth A NEW DINOSAUR PARK FORMATION (CAMPANIAN, LATE
CRETACEOUS) MICROVERTEBRATE LOCALITY FROM SOUTHWEST SASKATCHEWAN:
IMPLICATIONS FOR PALEOENVIRONMENTAL CONTROLS ON SPECIES ALPHA DIVERSITY

H. Uno, S. Mitsuzuka, K. Horie, Y. Tsutsumi, R. Hirayama U-PB DATING OF VERTEBRATE-FOSSIL
BEARING SEDIMENT FROM THE UPPER CRETACEOUS TAMAGAWA FORMATION IN KUJI, IWATE
PREFECTURE, JAPAN

A. L. Hendrix, A. M. Deans, A. Harrison, C. Lewis, S. G. Lucas, A. B. Heckert REVISITING THE
ALLISON MEMBER OF THE MENEFEE FORMATION (UPPER CRETACEOUS, EARLY CAMPANIAN),
SAN JUAN BASIN, NEW MEXICO

R. L. Surprenant, R. R. Rogers, K. Curry Rogers TAPHONOMY OF A VERTEBRATE MICROFOSSIL
BONEBED IN THE UPPER CRETACEOUS (CAMPANIAN) TWO MEDICINE FORMATION OF
MONTANA-A COMPARATIVE APPROACH

J. J. Captein, J. R. Moore THE UTILITY OF PHYSICAL TAPHONOMIC CHARACTERISTICSTO
RESOLVE TIME IN REWORKED MICROVERTEBRATE ASSEMBLAGES

L. Vietti WHO'S THE BEST? A CROSS-STATE COMPARISON OF FOSSIL VERTEBRATERICHNESS,
TEMPORAL COMPLETENESS, AND BIODIVERSITY IN THE U.S.A.

G. R. Williamson, H. Green, T. Walsh PALEOENVIRONMENT INTERPRETATION OF FOSSILIFEROUS
MUDROCK WITHIN THE POJOAQUE MEMBER (MIOCENE) OF THE TESUQUE FORMATION IN THE
EASTERN-CENTRAL ESPANOLA BASIN, NEW MEXICO

E. Welsh, C. A. Boyd, D. Pagnac EVIDENCE OF TOOTH DECAY IN AN OLIGOCENE URSIDFROM
SOUTH DAKOTA AND IMPLICATIONS OF DIETARY TRENDS IN SMALL CANIFORMIA

B. P. Tanis, L. G. DeSantis, R. C. Terry CATEGORIZING THE DIET OF TWOHYPOCARNIVOROUS
BOROPHAGINE CANIDS, CYNARCTOIDES LEMUR AND PHLAOCYON LATIDENS

A. L. Atwater A NEW OCCURRENCE OF A LARGE BOROPHAGINE CANID (CARNIVORA, CANIDAE)
FROM THE MIDDLE MIOCENE SIXMILE CREEK FORMATION (BARSTOVIAN) OFMONTANA

A. R. Reynolds, K. L. Seymour, D. C. Evans EXPANDING THE NORTHERN RANGE OF SMILODON
FATALIS (CARNIVORA, FELIDAE): DESCRIPTION OF THE FIRST SPECIMEN FROM CANADA (LATE
PLEISTOCENE; MEDICINE HAT, ALBERTA)

©2018 by the Society of Vertebrate Paleontology
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SATURDAY, OCTOBER 20, 2018
POSTER SESSION IV
(CONTINUED)

C. A. Shaw IMPLIED VOCALIZATION BASED ON THE MORPHOLOGY OF THE HYOID APPARATUS
IN THE SABERTOOTHED CAT, SMILODON FATALIS (MAMMALIA, FELIDAE,
MACHAERODONTINAE) FROM RANCHO LA BREA, LOS ANGELES, CALIFORNIA

D. R. Ramoni, M. Montellano DIRE WOLF FOSSIL RECORD IN MEXICO

E. Johnson, J. A. Moretti THE GEOGRAPHIC DISTRIBUTION OF PANTHERA ATROX(CARNIVORA,
FELIDAE) REMAINS IN TEXAS, U.S.A.

T. Gabay PALEONEUROLOGY AND INTERSPECIFIC BRAIN VARIATION WITHIN THEGENUS
SMILODON

P. M. Anderson BRAIN CASE EXPANSION IN COMMENSAL RACCOONS

D. V. Latorre GATHERING BACULA TO BUILD A BACULUM MORPHOSPACE FORTHE
CARNIVORA

J. Royer, W. N. McLaughlin, S. S. Hopkins A JUVENILE BADGER, MELES LEUCURUS, FROM THE
PLEISTOCENE-HOLOCENE OF KYRGYZSTAN

S. C. Thompson, S. H. Burch PREY SIZE PREFERENCE DETERMINATION OF MODERN AND FOSSIL
CATS USING GEOMETRIC MORPHOMETRICS

E. L. Bogner, B. W. Schubert, J. X. Samuels DISTINGUISHING NORTH AMERICAN BLACK BEARS
(URSUS AMERICANUS) AND BROWN BEARS (URSUS ARCTOS) WITH DENTALMEASUREMENTS

W. D. Lambert IMPLICATIONS OF DISCOVERIES OF THE SHOVEL-TUSKED GOMPHOTHERE
KONOBELODON (PROBOSCIDEA, GOMPHOTHERIIDAE) IN EURASIA FOR THE STATUS OF THE
GENUS AMEBELODON AND THE SPECIES A. FLORIDANUS

J. C. Hartley DISTRIBUTION OF THE AMERICAN MASTODON (MAMMUT AMERICANUM) IN THE
AMERICAN SOUTHWEST THROUGH THE PLEISTOCENE

B. J. Hart-Farrar MANUS MORPHOLOGY OF AN EXTRAORDINARILY LARGE PROBOSCIDEAN
FROM THE GRAY FOSSIL SITE OF EASTERN TENNESSEE, WITH COMPARISON TO SAUROPOD
MODIFICATIONS BASED ON GIGANTISM

A. A. Bahameem, M. L. Al-Najjar, M. L. Al-Fadani, 1. S. Zalmout, Y. A. Al-Mufarreh, S. A. Soubhi, A.M.
Memesh, M. A. Haptari, A. N. Rountrey, D. C. Fisher 3D MODELING OF AN ELEPHAS RECKI
SKELETON FROM THE PLEISTOCENE OF NORTHWESTERN SAUDIARABIA

R. Rabinovich, G. Herzlinger, R. Calvo, G. Beiner ERQ EL AHMAR ELEPHANT SITE-A MAMMOTH
SKELETON AT A RARE AND CONTROVERSIAL PLIOCENE SITE ALONG THE MAMMAL
MIGRATION ROUTE OUT OF AFRICA

T. Htun, D. R. Prothero, J. Hoffman ONTOGENETIC LONG BONE GROWTH AND DWARFISM IN
PLEISTOCENE PROBOSCIDEA

A. Hastings, D. A. Hubbard, F. Grady, R. G. Vodden, B. Khameiss NEWLY COLLECTEDMATERIAL
FROM STARR CHAPEL CAVE REVEALS FURTHER PRESENCE OF PLEISTOCENE FAUNA IN
NORTHWESTERN VIRGINIA, U.S.A.

A. C. Dooley, Jr., E. Scott, B. S. Dooley, B. E. Stoneburg A RANCHOLABREAN VERTEBRATE FAUNA
FROM TEMECULA VALLEY, CALIFORNIA
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SATURDAY, OCTOBER 20, 2018
POSTER SESSION IV
(CONTINUED)

C. M. Redman, J. Meachen THE ABUNDANCE STRUCTURE OF LATE PLEISTOCENE MEGAFAUNA
FROM NATURAL TRAP CAVE, WYOMING

F. Socki REFINEMENT OF CHRONOLOGY OF KENNEWICK ROADCUT (WASHINGTON,
U.S.A)) ALLOWS COMPARISON OF IRVINGTONIAN FOSSIL LOCALITIES ACROSS NORTH
AMERICA

B. Hensley-Marschand, P. Polly TESTING THE VARIABILITY SELECTION HYPOTHESIS:
PALEOCLIMATE, PALEOENVIRONMENT, AND SUBSISTENCE OF HOMO ERECTUS ACROSS AFRICA
AND EURASIA

K. B. Springer, J. S. Pigati, E. Scott, V. L. Santucci, M. Ferlicchi DESERT WETLANDS RECORD ANEW
PLEISTOCENE VERTEBRATE FAUNA FROM DEATH VALLEY NATIONAL PARK

R. Laker, M. Clementz QUANTIFYING ORGANIC PRESENCE IN YOUNG FOSSIL SPECIMENS WITH
RAMAN SPECTROSCOPY

R. W. Graham, M. 1. Pardi, J. A. Christine TAPHONOMY AND PALEOECOLOGICALIMPLICATIONS
OF THREE PIT CAVE DEPOSITS IN THE BLACK HILLS OF SOUTHDAKOTA

S. B. Cooke, A. Mychajliw, J. Almonte, G. Feliz, R. K. McAfee, S. Turvey, S. Lovett A LATE
PLEISTOCENE TO HOLOCENE FAUNAL COMMUNITY IN PEDERNALES PROVINCE, DOMINICAN
REPUBLIC

C. Widga, J. Saunders, G. Hodgins, S. Lengyel, J. D. Walker, A. Wanamaker STABLE ISOTOPE
ECOLOGY OF MIDWESTERN PROBOSCIDEANS DURING THE LATE PLEISTOCENE:IMPLICATIONS
FOR LIFE HISTORIES AND LANDSCAPE CHANGES

K. O'Brien, K. Allen, M. Biernat, D. R. Braun, A. Guerrero, A. McGrosky, D. B. Patterson, F. Torres, J.
Faith EARLY PLEISTOCENE GRASSLAND DYNAMICS AT EAST TURKANA: SPATIOTEMPORAL
PATTERNS OF MESIC- AND XERIC-ADAPTED UNGULATES AND NEW INSIGHTS INTO NICHE
PREFERENCES OF EURYGNATHOHIPPUS AND KOLPOCHOERUS

A. K. Behrensmeyer, J. M. Hutson, D. Gifford-Gonzalez, G. Haynes, H. Little, A. Millhouse
INTERPRETING BONE MODIFICATION PROCESSES AND AGENTS: AN INTRODUCTION TO THE
SMITHSONIAN'S NATIONAL TAPHONOMY REFERENCE COLLECTION

WITHDRAWN

M. L. Pardi, F. A. Smith CLIMATE AND CULTURALLY MEDIATED CHANGES TO THE HUMAN
NICHE ALTERED INTERSPECIFIC INTERACTIONS WITH ENDEMIC CANIDS IN NORTHAMERICA

M. A. Stegner, T. Stidham NEW AND EXTRALIMITAL TETRAPODS FROM MIDDLE-LATE
HOLOCENE PACKRAT MIDDENS ON PUBLIC LANDS IN THE BEARS EARS REGION OF
SOUTHEASTERN UTAH, U.S.A.

A. M. Mychajliw, K. C. Brown, B. T. Campbell, P. Alagona, E. Lindsey A TALE OF TWO BEARS:
EMPLOYING QUATERNARY FOSSILS TO GUIDE ANTHROPOCENE CONSERVATIONSTRATEGIES
IN CALIFORNIA

S. E. Foss GEOETHICS IN THE FIELD: BEST PRACTICES FOR INTEGRATING ETHICAL PRINCIPLES
INTO PALEONTOLOGICAL FIELDWORK
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Technical Session XIX (Saturday, October 20, 2018, 1:45 PM)

THE DIMETRODON DILEMMA: REASSESSING POSTURE IN
SPHENACODONTIANS AND OTHER NON-MAMMALIAN SYNAPSIDS
ABBOTT, Caroline P., The College of William & Mary, Williamsburg, VA, United States
of America; LOCKWOOD, Rowan, The College of William & Mary, Williamsburg, VA,
United States of America; SUES, Hans-Dieter, National Museum of Natural History,
Washington, DC, United States of America

Historically, the “pelycosaur’-grade synapsid Dimetrodon has been reconstructed with
sprawling body and tail-dragging posture. However, referred trackways are narrower than
those of most sprawling taxa and its vertebral column exhibits limited lateral flexibility,
implying that this animal was capable of some limb adduction and carried its body higher
above the ground. The goal of this research is to re-evaluate the posture and locomotion of
Dimetrodon and other non-mammalian synapsids, by comparing body and trace fossil
measurements to present-day analogues.

We collected measurements (n = 57) of postcranial limb and girdle bones from the FMNH,
MCZ, AMNH, and NMNH collections for Dimetrodon, more basal “pelycosaurs” (such as
Ophiacodon), and various therapsids (such as the dicynodont Aulacephalodon). We
focused on the appendicular skeleton. Pace angles were also collected from the literature
for taxa with associated ichnogenera (such as Dimetropus for Dimetrodon and other
sphenacodonts) where available. We compared these data with analogous measurements
for some 50 extant mammalian, reptilian, and amphibian species, which were collected
from museum specimens or the literature. These included Didelphis virginiana, Pecari
tajucu, Iguana iguana, Alligator mississippiensis, and Tachyglossus aculeatus. These
linear measurements and pace angles were analyzed via discriminant function analysis
(DFA) and multiple regression analysis to predict postural grade and femoral abduction
angle for Dimetrodon and other non-mammalian synapsids.

Preliminary DFA results suggest that Dimetrodon was not a sprawling “belly-dragger,” but
greater sample size, phylogenetic context, and more taxa are needed to fully assess the
posture of this taxon. If mammalian precursors are found to have evolved more upright
posture earlier than previously thought, this may offer insight into when and in which taxa
these major “mammalian” traits arose.

Grant Information

We would like to thank the Smithsonian NHRE Program (NSF Grant #1062692), W&M
Honors Fellowship, and the Stoffan Fund (W&M Geology Department) for funding this
research.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

QUSEIR TESTUDINES REMAINS FROM THE LATE CRETACEOUS KHARGA
AREA, SOUTH WESTERN DESERT, EGYPT

ABDELGAWAD, Mohamed K., Cairo University, Giza, Egypt; ABU EL-KHEIR, Gebely
A., New Valley Branch, Assiut University, New Valley, Egypt

Late Cretaceous stages are less documented periods in the Egyptian Testudines record. The
Quseir Formation is a Campanian, Late Cretaceous site that mainly crops out in the
southwestern Desert of Egypt. The locality comprises a clastic sequence of bioturbated
mudstone and sandstone intercalations, which contain rare scattered and fragmented
vertebrate remains such as shark teeth, dinosaur remains, and turtle plates. These sediments
indicate a supratidal marsh environment. A recent expedition found turtle remains which
had been collected from the Quseir Formation east of the Kharga area. The collected
specimens are housed in the Geology Department, New Valley Branch, Assuit University.
All the turtle remains are isolated plates; no cranial elements. However, four well-
preserved, mostly complete shells, have been recovered. Three complete plastrons with a
fragmentary carapace and one shell with both carapace and plastron have been collected
from the compacted mudstone at the uppermost part of the formation. This area had been
described previously as Late Cretaceous, Cenomanian period. At least two new Testudines
genera are recovered from the Quseir Formation, Kharga area. The new taxa fill the missing
evolutionary gap from the Late Cretaceous Testudines records in Egypt and generally in
Africa.

Poster Session III (Friday, October 19, 2018, 4:15 — 6:15 PM)

STRUCTURE AND EVOLUTIONARY IMPLICATIONS OF TAIL CLUBS
ATTRIBUTED TO THE SAUROPOD DINOSAUR  KOTASAURUS
YAMANPALLIENSIS FROM THE EARLY TO MIDDLE JURASSIC OF INDIA
ABDUL KAREEM, Tariq, University of Michigan, Ann Arbor, MI, United States of
America; WILSON, Jeffrey A., University of Michigan, Ann Arbor, MI, United States of
America

Tail clubs evolved independently multiple times within amniotes, including at least twice
within dinosaurs. The best known and most complex dinosaurian tail clubs evolved within
ankylosaurids and consist of modified vertebrae and osteoderms forming a 'knob' and
'handle.' Structurally simpler tail clubs have been reported for basal sauropods from the
Jurassic of China (Shunosaurus, Omeisaurus, Mamenchisaurus). Of these, only those of
Shunosaurus and Mamenchisaurus were found in association with definitive postcranial
remains of those taxa. Tail clubs attributed to Shunosaurus and Omeisaurus are laterally
expanded, rounded structures with signs of segmentation ventrally, and partially fused
caudal elements precede them. The Mamenchisaurus club is distinctive in its laterally
compressed aspect. All three taxa possess 'forked' distal chevrons with anterior and
posterior processes.

We report on tail club elements from the Kota Formation of India (Lower to Middle
Jurassic), which has produced abundant but mostly disarticulated remains of the basal
sauropods Kotasaurus and Barapasaurus. These remains were collected from
geographically adjacent sets of localities and are housed in distinct collections. Five tail
clubs were recovered among the nearly 400 bones attributed to Kotasaurus. These elements
are bilaterally symmetrical, roughly ovoid in dorsal outline, and fairly large. Their
dimensions range from 140-308 mm (greatest length), 140-211 mm (greatest width), and
8-12 mm (greatest depth). The posterior end of the club is more rounded than the anterior
and bears a prominent dorsal depression. The ventral surface is partially segmented.
'Forked' chevrons and partially fused distal caudal vertebrae are present in one or both
collections, suggesting that one of the two Indian basal sauropod taxa had a tail club and
associated caudal structures. Conversely, presence of slender, elongated distal caudal
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vertebrae in both collections indicates that the other Indian taxon had a more gracile tail
lacking a club. We provisionally attribute the tail clubs to Kotasaurus, but additional data
are required to formalize this claim.

The tail clubs of Kotasaurus are similar in shape to those attributed to Shunosaurus and
Omeisaurus and share with them ventral segmentation and a distinct posterodorsal
depression, as well as 'forked' chevrons and fused distal caudal vertebrae. This raises the
question of whether tail clubs and associated structures evolved once, multiple times, or
were gained and then lost within basal sauropods.

Grant Information

Support for this research was provided by the American Institute of Indian Studies (JAW)
and the Scott Turner Fund (TAK).

Technical Session XI (Friday, October 19, 2018, 4:00 PM)

TRENDS IN DIET, BODY SIZE, HABITAT OCCUPANCY, AND WATER
DEPENDENCY ASSOCIATED WITH THE EOCENE-OLIGOCENE CLIMATE
TRANSITION IN TOADSTOOL GEOLOGIC PARK, NEBRASKA

ABT, Wiley E., University of New Mexico, Albuquerque, NM, United States of America;
ARMIJO, Brooklyn, University of New Mexico, Albuquerque, NM, United States of
America; MOORE, Jason R., University of New Mexico, Albuquerque, NM, United States
of America

Abundant evidence shows that a global climate shift occurred across the Eocene—Oligocene
boundary, with the poles cooling rapidly and a permanent ice cap forming on Antarctica.
The effects of this transition (the Eocene—Oligocene Climate Transition, or EOCT) at
middle and low latitudes on land are more complex to understand. To better investigate the
macroecological effects of the EOCT on the terrestrial mid-latitudes, we sampled the large
vertebrate fauna of the White River Group from four sites spanning the EOCT at Toadstool
Geologic Park in Nebraska. The White River Group is an exceptionally fossil rich
formation with good temporal and faunal representation throughout the study interval. If
the EOCT was a rapid, global event, we expect to see a pronounced change in mammalian
faunal structure occurring at the stratigraphic level that corresponds to the EOCT, with
lesser paleoecological change in other parts of the section. Alternatively, if regional factors
are driving faunal change in the White River Group (for example, the progradation of a
distributive fluvial system), we would expect to see a more gradual pattern of faunal
change, suggesting long term habitat evolution. To differentiate among these hypotheses,
we quantified changes in the ecology of the large mammal assemblage through the ~1
million year interval sampled by our assemblages, including diet, body size (within and
among taxa), preferred habitat, and degree of drinking water dependency.

Preliminary analysis of our data shows no identifiable shifts in the abundance of dietary
categories, but does support a shift in the White River Group mammalian fauna to less
water dependent and more drought tolerant taxa through time, indicating an upward drying
trend. Consistent with this, we also see a change in the preferred habitat of taxa present
from woodland to open plains and a shift to the dominance of smaller-bodied taxa. All of
the trends are gradual and diachronous with similar patterns reported elsewhere in the
White River Group, suggesting that global climatic effects from the EOCT were not the
primary drivers of faunal change in the White River Group at this time.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

A NEW VERTEBRATE LOCALITY OF MAASTRICHTIAN SUCCESSIONS OF
THE DAKHLA BASIN, WESTERN DESERT, EGYPT

ABU EL-KHEIR, Gebely A., New Valley Branch, Assiut University, New Valley, Egypt;
ABDELGAWAD, Mohamed K., Cairo University, Giza, Egypt; KASSAB, Walid G.,
Cairo University, Giza, Egypt

The Maastrichtian has a very rare record of dinosaur bones in Egypt and generally in
Africa. This scarcity reduces the recognition of the evolution and extinction of the huge
African reptiles in this stage. The Dakhla Basin in Egypt presents very good Maastrichtian
outcrops, consisting of highly fossiliferous, calcareous siltstones and sandstone layers, rich
in ammonites, bivalves (e.g., Exogyra overwagi, Pycnodonta vesicularis, Pectinids),
gastropods, echinoids, corals, fossilized fruits of mangrove plants (Nypa) and vertebrate
remains. Two well preserved humeri of different turtle species, vertebrae of marine reptiles,
turtle shell fragments, shark teeth, fishbone fragments, and others are discovered from the
early late Maastrichtian, Ammonite Hill member of the Dakhla Formation in the Abu
Mingar area, South Western Desert, Egypt. These layers were deposited in very shallow
coastal, inner neritic to littoral environments. This discovery introduces a new locality for
the Maastrichtian reptiles in Egypt. It represents the second recording of Maastrichtian
reptile remains from Egypt. Therefore, it reveals a unique window into the evolution and
extinction of reptiles by the end of the Cretaceous Period.

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

A NEW EMBOLOMERE FROM THE MISSISSIPPIAN-AGED POINT EDWARD
FORMATION OF NOVA SCOTIA, CANADA

ADAMS, Gabrielle R., Carleton University, Ottawa, ON, Canada; MANN, Arjan, Carleton
University, Ottawa, ON, Canada; MADDIN, Hillary C., Carleton University, Ottawa, ON,
Canada

Embolomerous tetrapods, a group of large, aquatic predators, form a major faunal
constituent of Permo—Carboniferous tetrapod communities. Embolomeres are recognized
by their distinct circular, bipartite vertebrae. Although traditionally classified as stem
amniotes, the inclusion of embolomeres within the tetrapod crown group has recently been
challenged. In spite of the group’s phylogenetic uncertainty, embolomeres provide an
important record of a long-lived tetrapod lineage, spanning ‘Romer’s Gap’ through to the
early Permian. Here we describe embolomerous tetrapod material that was collected in
1915 by W. A. Bell, currently housed in the Canadian Museum of Nature (CMN 10015).
The material, comprised of numerous disarticulated cranial and postcranial elements, was
discovered near Sydney, Nova Scotia, as ex situ beach-float pertaining to the
Mississippian-aged Point Edward Formation. At least three individuals are represented
among the material, as evidenced by the presence of three right ilia. Additionally, the
possibility of different age classes is suggested by the different sizes of preserved centra;
however, these may alternatively pertain to different locations along the axis. Among the
material is a well preserved parietal, which possesses a mosaic of diagnostic traits,
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including a wedge-like shape and a rimmed pineal foramen, common to either Archeria
and Proterogyrinus, respectively. A phylogenetic analysis including CMN 10015 recovers
a polytomy between it, Proterogyrinus, and a clade containing Pholiderpeton and Archeria.
These results and the greater overall similarity between CMN 10015 and Proterogyrinus
suggests these may be the same taxon. However, CMN 10015 differs significantly from
Proterogyrinus in that both the pleurocentra and intercentra of CMN 10015 are completely
ossified dorsally with no trace ofa suture. As such, we propose CMN 10015 belongs to the
genus Proterogyrinus, but that it represents a distinct species. CMN 10015 therefore
constitutes a new tetrapod taxon for the Point Edward Formation, increasing the known
diversity of the predominantly aquatic ecosystem preserved at this locality.

Poster Symposium (Wednesday—Saturday, October 17-20, 2018, 4:15 — 6:15 PM)

OF MICE AND MULTITUBERCULATES: ASSESSING COMPETITIVE
EXCLUSION AND EXTINCTION THROUGH CRANIOMANDIBULAR
BIOMECHANICS

ADAMS, Neil F., University of Leicester, Leicester, United Kingdom; RAYFIELD, Emily
J., University of Bristol, Bristol, United Kingdom; COX, Philip G., University of York,
York, United Kingdom; COBB, Samuel N., University of York, York, United Kingdom;
COREFE, lan J., University of Helsinki, Helsinki, Finland

Multituberculate mammals thrived during the Mesozoic, but their diversity declined from
the mid-late Paleocene onwards, with last occurrences known from the late Eocene. The
radiation of superficially similar eutherian rodents has been linked to multituberculate
extinction through competitive exclusion. However, characteristics providing rodents with
a supposed competitive advantage are currently unknown and comparative functional tests
between the two groups are lacking. Here, a multifaceted approach to craniomandibular
biomechanics was taken to test the hypothesis that superior skull function made rodents
more effective competitors. Digital models of the skulls of four extant rodents,
encompassing the three major morphotypes of rodent cranial musculature (hystricomorph,
myomorph, sciuromorph), and the Upper Cretaceous multituberculate Kryptobaatar were
constructed from CT scans. The first 3D digital reconstructions of cranial muscles for a
multituberculate were also produced from preserved muscle origin and attachment sites to
determine muscle forces. The skull models were then used in finite element analysis (1) to
study feeding-induced stresses, (2) to calculate metrics of bite force production, and (3) to
determine mechanical resistances to bending and torsional forces. Results suggest that most
rodents experienced higher craniomandibular stresses and some had lower resistances to
bending and torsion than the multituberculate, apparently refuting the competitive
exclusion hypothesis. However, rodents optimize bite force production at the expense of
higher skull stress and this may have been more functionally and selectively important. Our
results therefore provide a first step to understanding the decline of multituberculates in the
changing environments of the Paleogene. This research was conducted using CT data
collected previously for other purposes (e.g., morphological and anatomical studies). We,
therefore, advocate the open sharing of 3D morphological, phenotypic data to facilitate
similar research, testing hypotheses that might not have been predicted by the original data
collector.

Grant Information

Rodent data acquired with NERC grant NE/G001952/1 to EJR and PGC. EJR was also
supported by NE/K01496X/1. 1JC was supported by the Ella & Georg Ehrnrooth and Otto
A. Malm Foundations.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

A DIVERSE TURTLE ASSEMBLAGE FROM THE ARLINGTON ARCHOSAUR
SITE, WOODBINE FORMATION (CENOMANIAN), TEXAS, U.S.A.

ADRIAN, Brent, Midwestern University, Glendale, AZ, United States of America;
SMITH, Heather F., Midwestern University, Glendale, AZ, United States of America;
NOTO, Christopher R., University of Wisconsin-Parkside, Kenosha, WI, United States of
America; GROSSMAN, Aryeh, Midwestern University, Glendale, AZ, United States of
America

The Arlington Archosaur Site (AAS) is a Cenomanian (93-99 Mya) fossil locality in the
Woodbine Formation of Texas. Woodbine sediments form primarily terrigenous near shore
and shallow marine depositional systems, including shelf, deltaic, and fluvial
environments. The AAS represents the oldest Late Cretaceous unit in the Gulf Coastal
Plain, and the most complete fossil ecosystem discovered in southwestern Appalachia. It
preserves a freshwater or brackish wetland situated in a low lying coastal plain. The site
contains a diverse fossil vertebrate fauna, invertebrates, and plants. The taphonomy of the
site is complex, resulting in frequently disarticulated or broken specimens, likely due to a
mixture of environmental transport, biological accumulation, and pervasive crocodyliform
predation. While the dinosaurian and crocodyliform fossil record from the AAS has been
documented, the taxonomic diversity and evolutionary significance of the associated turtle
fauna has not. Our study documents the skulls, shells, and postcrania of an extensive turtle
fauna including taxa previously unrecognized from the site.

The AAS turtle fauna expands the temporal and geographic ranges of several groups and
provides new insights into the origins and evolution of turtles in North America. Identified
taxa include a helochelydrid Naomichelys, the baenid Trinitichelys, the marine chelonioid
Toxochelys, the basal cheloniid Ctenochelys, early records of Adocus and a bothremydid
(cf. Bothremys), a trionychid (cf. Aspideretoides), and the nanhsiungchelydrid Basilemys—
the earliest and easternmost record of the genus in North America. The turtles studied here
sample a taxonomically diverse mixture of freshwater, marine, and terrestrial forms.
Common taxa in the AAS include the freshwater semiaquatic cryptodires Naomichelys and
Trinitichelys, which were present on the continent since the Early Cretaceous. Toxochelys
and Ctenochelys are both basal chelonioids from the linecage that eventuates in crown
Cheloniidae. With the singular pleurodire cf. Bothremys, they form a marine component
that immigrated from Europe and Africa beginning in the Early Cretaceous. These taxa
exhibit early adaptations to a marine environment such as a secondary palate, webbed feet
or flippers, and relatively long manus lengths. Immigrations also occur from Asia,
including freshwater aquatic trionychids and adocids, and the terrestrial nanhsiungchelyid
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Basilemys. In sum, the diverse turtle taxa occupy environmental niches consistent with
reconstructions of the AAS.

Grant Information

Midwestern University faculty intramural funds.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

MORPHOGENESIS OF THE EXOSKELETON IN EARLY VERTEBRATES
(OSTEOSTRACI, AGNATHA): MODES OF THE HORIZONTAL GROWTH
AFANASSIEVA, Olga B., Borissiak Paleontological Institute of Russian Academy of
Sciences, Moscow, Russia

Possible modes of the horizontal growth of the exoskeleton of early vertebrates are
characterized based on recently obtained original and published data on the exoskeletal
structure of osteostracans (Osteostraci, Agnatha). Osteostraci is one of the most ancient
groups of extinct jawless vertebrates, known from the Early Silurian to the Late Devonian.
The sculpture and histocharacteristics of osteostracan exoskeletons are extremely diverse.
In the case of the horizontal growth of the exoskeleton of osteostracans (increase in the
absolute size of an individual) and successive deposition of dentin, different variants of the
formation of hard tissues around the initial structure (tubercle, ridge, smooth site) are
possible. Various combinations of initiation of anlages of dentin and bone tissues form the
space of logic capability of horizontal development of hard exoskeletal structures. For the
sake of convenience, following Pythagoreans, we designate a point (future tubercle) in
numerical formas 1, a line (future ridge) as 2, and a plane (future smooth site of the shield)
as 3. The absence of dentin (presence of bone tissue) is designated as 0. Then, the
combinations of the initial and subsequent (secondary) tissue anlages are designated as
(00), (01), (02), ..., (10), (11), ..., (20), (21), ..., (30), etc. Algorithms (1), (2), and (3)
designate synchronous formation of uniform dentin structures (tubercles, ridges, smooth
sites) on the entire surface of the exoskeleton of an individual. For example, in Timanaspis
kossovoii, the smooth surface is only formed on the ventral side of the cephalothoracic
shield (growth algorithm (3), i.e., simultaneous formation of a smooth dentin surface of the
exoskeleton), whereas on the dorsal shield side, rows of relatively large tubercles are
primarily formed, with longitudinal ridges forming between them in the course of the
growth (12); inSaaremaaspis, throughout the shield surface, small uniform-sized tubercles
(1) and, probably, in places, smooth sites (3) are formed. The study of the space of logic
capability of horizontal development of exoskeletal structures of osteostracan agnathans
has shown that, in the development of the cephalothoracic shield with different
configurations, osteostracans realize most of theoretically possible variants of horizontal
formation of the armor. The exoskeleton in the osteostracans is a good model for
demonstration of morphogenesis of different types of hard covers in vertebrates.

Grant Information

This research was supported by the Russian Foundation for Basic Research, project 14-04-
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Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

COMPARATIVE MORPHOLOGY OF PINNIPED (CARNIVORA,
PINNIPEDIMORPHA) CRANIAL ENDOCASTS: INSIGHTS INTO SEMI-
AQUATIC SENSORY SYSTEMS

ALBERDI, Madeleine, Vanderbilt University, Nashville, TN, United States of America;
DARROCH, Simon, Vanderbilt University, Nashville, TN, United States of America;
RACICOT, Rachel, Claremont McKenna, Pitzer, and Scripps Colleges, Claremont, CA,
United States of America

Pinnipeds (Carnivora, Pinnipedimorpha) have evolved dramatic adaptations to the unique
demands of living a semi-aquatic lifestyle, such as large fusiform bodies with very small
surface area to volume ratios, extremely innervated vibrissae, and the most developed
tapetum lucidum of any mammal. However, relatively little is known about the brains of
these fascinating animals. Here, we used the new and evolving method of computed
tomography (CT) scans to create virtual endocasts from which to study the internal
anatomy, namely the cranial endocasts as they represent 'virtual' brains, of multiple extant
and extinct pinniped species. This method is an important innovation in paleontology
because it allows for observation and data extraction without the loss of information that
would occur from traditional methods such as serial sectioning. Motivations for this study
were to examine the possibility of unique brain morphologies of pinnipeds, mainly through
features such as overall brain volume and sizes of the various brain regions related to
sensory systems and higher-level cognitive function. The program VGStudioMax was used
to segment the braincases to create three-dimensional 'virtual' endocasts of the brains from
which data can be extracted. Three-dimensional geometric morphometric (3DGM)
methods were used to quantify the differences between the endocasts and compare features
of interest. Larger overall endocast volumes are observed in monachines (monk seals) with
the largest volume of all samples in an extant walrus. Brain volume to body length ratios
indicate similar results, although with Erignathus and Cystophora having comparable
brain-to-body-length ratios to monachines and otariids. The lowest endocast volume is
found in Phoca groenlandica. Enaliarctos, a stem pinniped, and Enhydra, a sea otter, have
similar overall volumes, which may be expected given their presumed similar lifestyles.
The accuracy of the brain volumes extracted from the virtual endocasts compared to known
volumes in the literature suggests that this method can be useful for estimating brain sizes
in rare or extinct animals.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

THE FIRST RECORD OF NEOCHELYS FAJUMENSIS (PODOCNEMIDIDAE,
SIDE-NECKED TURTLE) FROM THE LATE EARLY OLIGOCENE SHUMAYSI
FORMATION OF WESTERN SAUDI ARABIA

AL-FADANI, Mohammad L., Saudi Geological Survey, Jeddah, Saudi Arabia; AL-
NAJJAR, Mohammad I., Saudi Geological Survey, Jeddah, Saudi Arabia; BAHAMEEM,
AHMAD A., Saudi Geological Survey, Jeddah, Saudi Arabia; AL-MUFARREH, Yahya
S., Saudi Geological Survey, Jeddah, Saudi Arabia; ZALMOUT, lyad S., Saudi Geological
Survey, Jeddah, Saudi Arabia; GINGERICH, Philip D., University of Michigan, Ann
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Arbor, MI, United States of America; WILSON, Jeffrey A., University of Michigan, Ann
Arbor, MI, United States of America

The late early Oligocene terrestrial beds of the Shumaysi Formation are very well exposed
along the eastern side of the Red Sea Rift in the Makkah Region of western Saudi Arabia.
In recent years, these syn-rift sediments have produced a diverse assemblage of Paleogene
vertebrates that show affinities with taxa from Africa, especially those of the Jabal Qatrani
Formation of the Fayum Region of Egypt. A large quarry dug at the type locality of the
basal ape Saadanius hijazensis produced other terrestrial mammals, as well as abundant
reptilian remains represented by turtle shells and crocodilian vertebrae.

In 2014, a virtually complete cranium of a side-necked turtle (SGS-UM-2014-004) was
excavated from the Saadanius hijazensis type locality quarry. The cranium is very well
preserved, with all bones of the skull intact in all aspects. The skull is relatively small
(length=59.2 mm, width=38.9 mm, height=13.4 mm). This new material is referable to
Podocnemididae and seems to be concordant with the morphology and size of Neochelys
fajumensis, which is only known from the early Oligocene of the Jabal Qatrani Formation
of Egypt. This Shumaysi specimen and Egyptian Neochelys specimens share several
features, including a “W’-shaped contact between the prefrontal and frontal, and the same
degree of emargination of the posterior temporal roof, and the extensive quadratojugal
exposure in lateral and dorsolateral aspects.

The new Shumaysi Neochelys is the first record of this taxon outside Africa in a
geologically younger sedimentary formation, extending both its spatial and temporal
ranges.
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Saudi Geological Survey and University of Michigan

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

A POTENTIAL DINOSAUR CLUTCH FROM THE UPPER CAMPANIAN
KAIPAROWITS FORMATION (GRAND STAIRCASE-ESCALANTE NATIONAL
MONUMENT, UTAH)

ALGER-MEYER, Evan, Denver Museum of Nature & Science, Denver, CO, United States
of America; OSER, Sara E., University of Colorado, Boulder, Boulder, CO, United States
of America; SERTICH, Joseph, Denver Museum of Nature & Science, Denver, CO, United
States of America; SMITH, Elliott A., Salt Lake City, UT, United States of America
Dinosaur eggs and nesting sites are well-documented from upper Campanian localities in
the northern Western Interior landmass of Laramidia. However, evidence of nesting activity
in the southern portion of Laramidia during this interval is represented by a limited number
of localities with isolated eggshell fragments largely documented from surface weathering
and screen-washing efforts, or in transported bonebed deposits. We describe here a locally
concentrated accumulation of elongatoolithid eggshell fragments interpreted as a potential
clutch of eggs within the Kaiparowits Formation of southern Utah. A high percentage of
concave up fragments (~69%) within the assemblage and variable fragment sizes preserved
in a fine-grained matrix suggest these eggshells were preserved autochthonously or
parautochthonously. The substrate, a fine silty mudstone with Osteichthyes and terrestrial
pulmonate gastropod remains, is consistent with a floodplain depositional environment
within the fluvially-dominated Kaiparowits Formation system. This assemblage is the first
reported instance of a potential dinosaur clutch from the Kaiparowits Formation and from
the Campanian of southern Laramidia. Accumulations of partial eggshells like this one may
represent a more typical taphonomic mode of clutch preservation in generally wetter
southern Laramidian systems exemplified by the Kaiparowits Formation and may further
provide an effective search image for similar future discoveries.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

TESTUDO COSTARRICENSIS, A PURPORTED TORTOISE FROM THE OLIGO-
MIOCENE OF COSTA RICA, IS OLIGOPHERUS LATICUNEA

ALVARADO, Guillermo I., Centro de Investigaciones Geoldgicas, Universidad de Costa
Rica, Costa Rica; LICHTIG, Asher J., New Mexico Museum of Natural History and
Science, Albuquerque, NM, United States of America; LUCAS, Spencer G., New Mexico
Museum of Natural History and Science, Albuquerque, NM, United States of America
Testudo costarricensis was described from a single, mostly complete shell purportedly
found in the Oligo—Miocene of Costa Rica. However, no rocks similar to the matrix of the
fossil are found in the type area, which exposes only Eocene marine sediments and
Quaternary volcanics. The unusual placement of the humeral-pectoral sulcus overlying the
entoplastron, claimed to be diagnostic of 7. costarricensis, is absent in the holotype. It was
actually a preservational artifact, as shown by its continuing onto the matrix. The type
publication’s figures included reconstruction of areas of the shell that were not preserved,
and this provided additional characters that were used to support its validity. This included
the purported contact of marginal six and pleural three, which is not preserved in the
specimen, but was in the reconstruction. The erosion of the anteriormost edge of the
plastron does not allow us to assess with confidence whether the edge was rounded or had
a gular projection. Neverthelesss, we see no evidence that 7. costarricenesis and
Oligopherus laticunea are not synonyms. The Costa Rican specimen also greatly resembles
fossils of the White River Group of the U.S.A. in preservation and matrix. Thus, the Costa
Rican tortoise was likely the result of a hoax, possibly perpetrated by or against Segura,
who described it, possibly collected or purchased in the U.S.A. or by U.S. workers on the
Atlantic or Caribbean railroad of Costa Rica. The "new" species was presented as a unique
specimen from Costa Rica, and it was used in several papers for the paleogeographic
reconstruction of the Americas.

Technical Session VI (Thursday, October 18, 2018, 10:45 AM)

AN ENIGMATIC TETRAPOD FROM FIVE POINTS, OHIO (UPPER
CARBONIFEROUS), FURTHER SUPPORTS AISTOPOD PLACEMENT AMONG
THE TETRAPOD STEM GROUP

ANDERSON, Jason S., University of Calgary, Calgary, AB, Canada; PARDO, Jason D.,
University of Calgary, Calgary, AB, Canada; HOLMES, Robert B., University of Alberta,
Edmonton, Canada

October 2018 PROGRAM AND ABSTRACTS

A specimen from the newly available collection of cannel coals from Five Points, Ohio
(Westphalian D, Pennsylvanian) in the collections of the Carnegie Museum, previously
identified as an embolomere by the late Don Baird, is revealed to be part of the largest
aistopod skull known. The specimen had been previously prepared by removing the
infilling bone and kaolinite and latex peels produced, from which specimen drawings were
made. We also constructed a virtual cast of the specimen by scanning each half in a micro-
CT scanner, and infilling the empty space using Amira 5.

The specimen preserves the postorbital skull roof and most of the braincase, which permits
close comparison to the recently described braincases of Lethiscus and Coloraderpeton.
The skull roof, in particular the articulation between the posterolateral process of the
parietal and the tabular, and locality identify the specimen as belonging to the genus
Oestocephalus. The parasphenoid closely compares with other described aistopods by
having an anteriorly restricted basal plate, which exposes the well-ossified basioccipital
with notochordal occipital articulation, in ventral view. The cultriform process is narrow,
non-denticulate, and sharply keeled. Two large descending flanges of the parietals wall the
braincase laterally in this region laterally. An open bucohypophyseal canal may be present
at the junction of the basal plate and cultriform process, although this area has several
fractures making this identification tentative. Large fenestra vestibulae are seen in lateral
view, above and slightly rostral to two ossifications of the basioccipital. These structures,
previously described as basal tubera, are massive and appear to end in an articular facet.
Considering the lack of parasphenoid contribution to these structures, we suggest these
may represent the point of articulation with the first pharyngeobranchial. Supporting this
identification are grooves that represent the dorsal branchial arterial passage. Collectively,
these features support a recently published phylogenetic analysis that places aistopods deep
on the tetrapod stem rather than in the crown, challenging lepospondyl monophyly but
resolving extended ghost lineages in early tetrapod evolution.

Grant Information

This work supported by a Natural Sciences and Engineering Research Council of Canada
Discovery Grant to JSA.

Technical Session II (Wednesday, October 17, 2018, 8:30 AM)

BONE MICROSTRUCTURE OF STENOPTERYGIUS QUADRISCISSUS
(REPTILIA, ICHTHYOSAURIA) FROM THE POSIDONIENSCHIEFER
(POSIDONIA SHALE, LOWER JURASSIC) OF GERMANY

ANDERSON, Katherine L., University of Alaska Fairbanks, Fairbanks, AK, United States
of America; DRUCKENMILLER, Patrick S., University of Alaska Museum, Fairbanks,
AK, United States of America; ERICKSON, Gregory M., Florida State University,
Tallahassee, FL, United States of America; MAXWELL, Erin, Staatliches Museum fiir
Naturkunde, Stuttgart, Stuttgart, Germany

Ichthyosaurians (Ichthyosauria) are a major clade of secondarily aquatic marine tetrapods
that occupied several major predatory niches during the Mesozoic Era. Multiple lines of
evidence including isotopic, osteohistological, body shape, and swimming modality
analyses suggest they exhibited elevated growth and metabolic rates, and body
temperatures. However, applications of osteohistological methods to test hypotheses
regarding their physiology are few. Previous studies focused on the humeri, vertebrae, and
ribs from a small number of taxa. Here, we use osteohistological methods to describe the
bone microstructure of over 30 cranial and post-cranial elements from a nearly complete,
articulated individual of Stenopterygius quadriscissus from the Posidonienschiefer
(Posidonia Shale, Lower Jurassic) of Germany. The specimen shows highly vascularized
primary and secondary bone in its limbs, suggesting an overall shift to a lighter spongious
structured skeleton was achieved through multiple developmental mechanisms. The
modified perichondral ossification in elements of the limbs distal to the stylopodium
informs our understanding of functional morphology, including hydrodynamic forces on
the paddles. The ribs show variation in cortical thickness and degree of vascularization
along their length. Cyclical growth is inferred from changes in vascularization and
osteocyte density as well as the presence of annuli in primary fibrolamellar bone. Cranial
elements, due to their relative density and better preservation of growth marks, may prove
to be of particular importance in future skeletochronological studies of post-Triassic
ichthyosaurians. We infer and corroborate hypotheses of elevated growth rates and
metabolic rates in ichthyosaurians, and the potential for thermoregulation similar to extant
homeothermic ectotherms.

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

BRAIN CASE EXPANSION IN COMMENSAL RACCOONS

ANDERSON, Peter M., East Tennessee State University, Johnson City, TN, United States
of America

Dramatic anthropogenic environmental changes present modern animals with a uniqueset
of challenges. While some taxa are in steep decline, others—such as Procyon lotor (the
common raccoon) —are plainly thriving in spite of these radical changes. Many raccoon
populations live their entire lives in cities and even breed there, and have been doing so for
a long enough period of time to suspect measurable adaptations. The present study sought
to characterize the differences in craniodental morphology between urban and rural
raccoons. Specimens from modern collections at four museums were measured for
analysis. Statistically significant differences were found between the two sets. Urban
raccoons tended to possess a larger brain case relative to body size. Several possible
evolutionary mechanisms that might have led to this encephalization are discussed.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

STEGOSAUR PLATE FUNCTION: THERMOREGULATION VS. DISPLAY,
AND A NOVEL NEW HYPOTHESIS

ANDUZA, Danny, Badlands Dinosaur Museum, Dickinson, ND, United States of America;
LOMBARDO, Matthew D., Bozeman, MT, United States of America

Stegosaurs, being a charismatic group of ornithischian dinosaurs well-known for their
elaborate osteoderms, have been the subject of much discussion and speculation, largely
centered on the function of their dorsal plates. While explanations such as defensive armor
have mostly been discounted in recent years, such proposed functions as display and
thermoregulation remain in vogue to this day. We set about testing these hypotheses. In a
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review of the stegosaur literature, we summarized what is known about the morphology
and arrangement of dorsal plates across Stegosauria. Using digital sculpting software, we
created 3D models of multiple stegosaur taxa in order to estimate and quantify the ratio
between plate surface area and body volume, demonstrating that this ratio varies
significantly between taxa. This, as well as the diversity of plate size and form within
Stegosauria, argues against a primary thermoregulatory function for stegosaur plates. A
display function, however, seems consistent with morphological evidence. For Stegosaurus
in particular, the staggered alignment of dorsal plates is a highly unusual arrangement for
paired structures in an otherwise bilaterally symmetrical animal, and its selective advantage
remains mostly undiscussed. For this, we propose a novel explanation in the phenomenon
known as “motion dazzle.” Modern zebras (Equus quagga) have been suggested to employ
motion dazzle, induced by their characteristic stripes, to confuse or deter predators.
Through 3D modeling, we demonstrate that a staggered plate arrangement, with the
appropriate coloration, is capable of producing a motion dazzle effect. We propose that this
effect, used in concert with the defensive spikes of the tail, could have served as selectively
advantageous visual warning against predators. This new hypothesis yields thought-
provoking implications not only for the biology of stegosaurs and the function of their
plates, but may also furnish insight into the evolution of novel structures throughout
Dinosauria.

Technical Session XIX (Saturday, October 20, 2018, 3:00 PM)

A NEW CRYPTODONT DICYNODONT (THERAPSIDA, ANOMODONTIA)
WITH A NOVEL PALATAL MORPHOLOGY FROM THE UPPER PERMIAN
USILI FORMATION (RUHUHU BASIN, TANZANIA)

ANGIELCZYK, Kenneth D., Field Museum of Natural History, Chicago, IL, United States
of America; OTOO, Benjamin K., University of Chicago, Chicago, IL, United States of
America; BENOIT, Julien, Evolutionary Studies Institute, Johannesburg, South Africa;
SIDOR, Christian A., University of Washington, Seattle, WA, United States of America;
NESBITT, Sterling J., Virginia Tech, Blacksburg, VA, United States of America; SMITH,
Roger M., Evolutionary Studies Institute, Johannesburg, South Africa; STEYER, Jean-
Sebastien, Museum National d'Histoire Naturelle, Paris, France; TSUJI, Linda A., Royal
Ontario Museum, Mississauga, ON, Canada

Cryptodont dicynodonts were among the most successful Permiandicynodonts, and many
were characterized by byzantine facial ornamentation. Although they did not survive the
Permo-Triassic extinction, cryptodonts have been reported from most major basins
preserving upper Permian tetrapods (e.g., southern and eastern Africa, Scotland, European
Russia, China). Recent phylogenetic analyses differ on whether Cryptodontia is a clade or
paraphyletic grade at the base of Bidentalia. Here, we describe a new cryptodont from the
upper Permian (Lopingian) Usili Formation of Tanzania, and use it to further investigate
the potential paraphyly of Cryptodontia.

The new taxon is represented by a partial skeleton of a sub-adult; the inferred ontogenetic
stage is based on its relatively small size and incompletely ossified articular surfaces of the
limb elements. The skull displays a mosaic of characters found in other cryptodonts. For
example, the parietals are widely exposed dorsally and the postorbitals are vertical and
concave laterally, similar to geikiids, whereas the snout has a low profile resembling
Tropidostoma. The secondary palate morphology is autapomorphic: the premaxillary
palatal rim is rounded and flares anteriorly; the palatal surface of the premaxilla is gently
concave with a midline groove; and anterior palatal ridges are absent. The caniniform
process is bluntly rounded with a prominent longitudinal groove on its medial surface. The
dentary symphysis is very broad, but its dorsal surface is damaged, obscuring the details of
the triturating surface that occluded with the uniquely structured secondary palate. The
anterior surface of the premaxilla bears prominent round foramina, raising the possibility
of unusual facial innervation. X-ray micro-CT data reveal that the nasopalatine canal bends
upwards toward the external naris, similar to the condition in Oudenodon and Lystrosaurus.
Unfortunately, metallic inclusions make it impossible to ascertain whether the foramina on
the snout were supplied by the nasopalatine canal, the plesiomorphic state for dicynodonts,
or by the maxillary canal as in other bidentalians.

Our updated phylogenetic analysis recovers a paraphyletic Cryptodontia, with the new
taxon near the base of the grade. However, this result seems to be influenced by the juvenile
status of the specimen. The new taxon appears to be endemic to the Ruhuhu Basin, but
lived alongside cosmopolitan cryptodonts such as Rhachioephalus, Oudenodon, and
Geikia.

Grant Information
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National Geographic Society CRE 8962-11, National Geographic Society CRE 9606- 14

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

DINOSAURS OF THE NORTHERN INTERIOR MOUNTAINS OF BRITISH
COLUMBIA, CANADA, INCLUDING A NEW HIGH LATITUDE
LEPTOCERATOPSID

ARBOUR, Victoria, University of Toronto, Toronto, ON, Canada; EVANS, David C.,
Royal Ontario Museum, Toronto, ON, Canada; SIMON, Jade, University of Toronto,
Toronto, ON, Canada; CULLEN, Thomas, The Field Museum, Chicago, IL, United States
of America

Orogenic events in North America during the Cretaceous produced voluminous
sedimentary wedges in the Western Interior Basin that have well-documented and diverse
terrestrial faunas. In contrast, fossils from temporally equivalent sediments within the
Cordillera are poorly known. The Sustut Group in the Northern Interior Mountains of
British Columbia exposes 2000 m of Barremian through Maastrichtian-aged sediments
over more than 9000 km?; much of this rugged terrain is accessible only by helicopter, and
so this vast Cretaceous terrestrial fossil record is largely unexplored. Geographically the
Sustut Basin bridges vertebrate fossil localities in Alaska, Yukon, northeast British
Columbia, and Alberta, and represents an important new data point for assessing
Laramidian faunal provinciality, dispersal corridors between Asia and North America, and
diversity dynamics during the terminal Cretaceous.

A 2017 expedition to the confluence of the Sustut River and Birdflat Creek attempted to
relocate the original collection site for a partial dinosaur skeleton discovered in 1971,
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providing new geological context for this specimen and new vertebrate and plant fossils.
Palynomorphs indicate that the site is Maastrichtian in age, equivalent to the lower Hell
Creek Formation in Montana and the unconformity between the Battle and Horseshoe
Canyon formations in Alberta. Originally described as an indeterminate neornithischian,
the skeleton is here reinterpreted as a leptoceratopsid ceratopsian, making this the
northernmost occurrence of the clade. The forelimbs are more gracile than in
Leptoceratops, the proportions of the pedal digits suggest affinities with Montanoceratops,
and the coracoid has a distinctive sharply pointed ventral process. Together, these features
suggest the Sustut leptoceratopsid represents a new taxon. Preliminary phylogenetic
analyses are consistent with our identification of the specimen as aleptoceratopsid.

Also recovered at the Sustut River site were the remains of a Basilemys-like turtle, the first
record of the Nanhsiungchelyidae from this region and the northernmost occurrence of this
clade. Finally, previously unreported fossils discovered at high altitude sites in the more
northern Spatsizi Plateau during botanical and mycological collecting efforts include a
tyrannosauroid tooth and large ornithischian limb bones; these currently lack geological
age constraints. Overall there is great potential for future significant fossil finds in the
Sustut Basin with focused prospecting efforts.

Grant Information

Funding was provided by the Natural Sciences and Engineering Research Council, the
National Geographic Society, and the Dinosaur Research Institute.

Technical Session XII (Friday, October 19, 2018, 3:15 PM)

CRANIAL OSTEOLOGY AND SYSTEMATICS OF HELAGRAS PRISCIFORMIS
AND THE EARLY EVOLUTION OF CROWN MACROSTOMATAN SNAKES.
ARMFIELD, Roxanne E., University of Cambridge, Cambridge, United Kingdom,;
WILLIAMSON, Thomas E., New Mexico Museum of Natural History, Albuquerque, NM,
United States of America; HEAD, Jason J., University of Cambridge, Cambridge, United
Kingdom

Macrostomata is the most diverse major snake clade, with taxa united by cranial
specialisations that produce increased jaw mobility and gape size. Despite their modern
diversity, there is no current consensus on the interrelationships within the clade,
biogeographic origins or the timing and acquisition of macrostomatan characters.
Cretaceous fossils have been ambiguously referred to Macrostomata, but the early history
of the crown clade is mostly unknown, due primarily to a paucity of Palacogene records
that include diagnostic cranial material. Helagras prisciformis was first described on the
basis of isolated precloacal vertebral elements from the early Palacocene (Torrejonian)
Nacimiento Formation of New Mexico. The taxon has been alternately considered a boiid,
erycine, or a madstoiid snake based on vertebral morphology, but the evolutionary
implications of the taxon for inferring crown Macrostomatan history have not been
previously explored. Recently discovered specimens of Helagras include partial skulls and
provide the first opportunity to resolve its interrelationships. Segmentation of microCT
data reveals anatomy of the braincase, parietal, stapes, supratemporal, maxilla, vomer,
pterygoid, palatine, compound bone, and dentary, as well as vertebraec and ribs.
Phylogenetic analysis based on morphological datasets recovered a position stemward of
Booidea within crown Macrostomata, based on skull roof morphology. Addition of a
molecular scaffold recovered the first anatomical support for the molecular phylogenetic
hypothesis of synonymy of Alethinophidia with Macrostomata by joining Helagras with
Anilius scytale and tropidophiids, based on stapedial and palatomaxillary morphologies.
Phylogenetic analysis combined with the occurrence of Helagras in the Palacocene of the
San Juan Basin provides the oldest unambiguous evidence for the dispersal of crown
Macrostomata into Northern continents, and indicates dispersal connectivity of the
Americas between the Late Cretaceous and early Palacogene.

Grant Information

Wellcome Trust/Issac Newton Trust ISSF Joint Grant to JJTH

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

LARGE MAMMAL TAXONOMIC RESPONSE TO THE EOCENE-OLIGOCENE
CLIMATE TRANSITION IN NORTHWESTERN NEBRASKA

ARMIJO, Brooklyn D., University of New Mexico, Albuquerque, NM, United States of
America; ABT, Wiley, University of New Mexico, Albuquerque, NM, United States of
America; MOORE, Jason R., University of New Mexico, Albuquerque, NM, United States
of America

The Eocene-Oligocene sediments of northwestern Nebraska provide an exceptional record
of faunal change associated with the global cooling event that occurs at the end of the
Eocene and beginning of the Oligocene (the Eocene—Oligocene Climate Transition, or
EOCT). To investigate the impact of the EOCT on the taxonomic composition of the large
mammal fauna of the White River Group, we surface collected >2500 identifiable
vertebrate specimens from four sites spanning ~500,000 years on either side of the Eocene—
Oligocene boundary in and around Toadstool Geologic Park, NE. All collected specimens
were identified, and a range of taphonomic data were collected from each in order to ensure
that any patterns of taxonomic change were ecologically driven, rather than an artefact of
preservation. In total, 1246 specimens were taxonomically identifiable, representing at
least 23 different genera. Changes in species richness and evenness were examined through
the study interval, as were changes in the proportional abundances of the common taxa to
reveal any climate change related faunal response.

Multivariate analyses of the preserved patterns of taphonomic modification among the four
assemblages showed no variation likely to bias our diversity estimates, giving us
confidence that any observed differences in diversity/abundance are ecologically driven.
When accounting for sample size differences, no significant changes in diversity were
observed throughout the study interval, but significant changes in abundance were found
for Eumys, Ischyromys, Megalagus, Mesohippus, and Poebrotherium. These abundance
shifts were gradual throughout the studied section and not focused at or immediately after
the EOCT, so it appears that they are being driven by processes other than this climate
change. This argues that the environmental shift associated with the EOCT was not large
enough to produce a significant response among the large White River mammals. These
results provide important context for understanding organisms’ response to climate change
in the past, and hence studying responses to present day climate change.
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Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

EVIDENCE FOR A SECOND LAMBEOSAUR FROM THE UPPER CAMPANIAN
KATPAROWITS FORMATION (GRAND STAIRCASE-ESCALANTE NATIONAL
MONUMENT, UTAH)

ARMOUR SMITH, Elliott, Denver Museum of Nature & Science, Denver, CO, United
States of America; SERTICH, Joseph, Denver Museum of Nature & Science, Denver, CO,
United States of America; ALGER-MEYER, Evan, Denver Museum of Nature & Science,
Denver, CO, United States of America; SARTIN, Catherine, Front Range Community
College, Westminster, CO, United States of America

Lambeosaurine hadrosaurids are common components of many western North American
biotic communities during the Campanian, often including members of Parasaurolophini
and/or Lambeosaurini. Intensive field reconnaissance of the upper Campanian Kaiparowits
Formation of southern Utah has recovered a rich dinosaur biota that includes abundant
remains of the genus Parasaurolophus, though remains of other lambeosaurines, common
in contemporaneous northern faunas, have not been documented. Two recently recovered
partial skeletons display several morphologic features of their postcranial and cranial
skeletons that differentiate these individuals from Parasaurolophus. Isolated, fragmentary
cranial roof elements preserve key differences between these remains and Parasaurolophus
including: a weakly inclined fronto-parietal platform, a weakly interdigitate fronto-parietal
suture, and an absence of fusion between the prefrontal and the premaxilla. Several unique
features of the ilium further differentiate these remains from Parasaurolophus, including:
a shallow iliac body; an arcuate dorsal margin of the preacetabular process; a vertically
oriented margin of the preacetabular process; and a delicate and elongate pubic peduncle.
The degree of fusion of vertebrae, and the presence of a completely ossified obturator
foramen, suggests a high degree of skeletal maturity and indicate that these individuals were
significantly smaller than comparably mature Parasaurolophus. Generally, cranial roof
fragments resemble Hypacrosaurus altispinus, in which the premaxillae and nasals are
weakly fused to the fronto-parietal platform, though the Kaiparowits lambeosaur lacks the
distinctly tall dorsal neural spines of H. altispinus. The pendant ischial foot is markedly
expanded, similar to H. altispinus and differentiating it from Lambeosaurus and
Corythosaurus. Though the absence of relatively complete cranial remains complicates a
full evaluation of the taxonomic affinity of these new remains, they provide strong evidence
for the presence of a previously undocumented, small-bodied lambeosaur taxon from the
Kaiparowits Formation.

Technical Session VI (Thursday, October 18, 2018, 8:45 AM)

PERTURBING HOX GENE EXPRESSION DOMAINS PRODUCE NEW AND
ANCESTRAL CRANIAL MORPHOLOGIES IN EXTANT AMPHIBIANS
ATKINS, Jade, Carleton University, Ottawa, ON, Canada; REISZ, Robert R., University
of Toronto at Mississauga, Mississauga, ON, Canada; MADDIN, Hillary C., Carleton
University, Ottawa, ON, Canada

The fossil record reveals the pattern of morphological transformations throughout
evolution. However, understanding the underlying developmental processes that drove
these transformations requires a more integrated approach. Such approaches have
improved our understanding of certain transformations (e.g., fin-to-limb) and their
underlying developmental processes, whereas others, such as the evolution of the skull-
neck boundary in tetrapods, remain poorly understood. The skull-neck boundary is
important as this boundary is key to identifying the posterior limit of the skull. It is widely
accepted that the location of the skull-neck boundary seen in extant amphibians is ancestral
for tetrapods and that a posterior shift of the skull-neck boundary took place in the origin
of amniotes. In contrast, recent work synthesizing paleontological and developmental data
yields a different hypothesis, wherein the extant amphibian condition is the product of an
anterior shift in the location of the skull-neck boundary took place in that lineage. Here we
aim to further understand the mechanistic basis of this transformation through the
experimental manipulation of factors regulating the location of the skull-neck boundary in
amphibians. The application of exogenous retinoic acid (RA) and an RA inhibiter to
salamander (Ambystoma mexicanum) and frog (Xenopus laevis and X. tropicalis) embryos
results in the translocation of the skull-neck boundary anteriorly and posteriorly,
respectively. These experiments reveal a similar capacity in both salamanders and frogs to
respond to changes in late-stage axial patterning. These experimental phenotypes are
consistent with homeotic transformations of the skeleton leading to a change in the location
of the skull-neck boundary. Additionally, we hope to also show that these phenotypical
changes are accompanied by shifting expression of Hox genes along the anterior-posterior
axis. Significantly, details of the resulting phenotypes, from skeletal, muscular and nervous
tissue perspectives, mimic variation observed among living tetrapods. This suggests such
homeotic transformations, and their underlying genetic basis, may have played a role in the
evolution of the tetrapod skull.

Grant Information

Ontario Graduate Scholarship to Jade Atkins and NSERC Discovery Grant RGPIN-2015-
04633 to Hillary Maddin

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

A NEW OCCURRENCE OF A LARGE BOROPHAGINE CANID (CARNIVORA,
CANIDAE) FROM THE MIDDLE MIOCENE SIXMILE CREEK FORMATION
(BARSTOVIAN) OF MONTANA

ATWATER, Amy L., Museum of the Rockies, Bozeman, MT, United States of America
The subfamily Borophaginae is a diverse monophyletic group of canids that is only known
from the middle to late Tertiary of North America. These bone-crushing 'dogs' are well
represented in the fossil record and are frequently the most common predators in middle to
late Miocene localities. Barstovian-aged vertebrate fossil localities in southwestern
Montana are limited in exposure and dispersed throughout the intermontane valleys, which
poses challenges in establishing reliable biochronology in the region and correlation
elsewhere. The Sixmile Creek Formation of southwestern Montana contains a diverse
Barstovian fauna, including the type specimen of a hypercarnivorous borophagine,
Aelurodon montanensis (MOR 1724), as well as a complete skull and mandible of an
undescribed borophagine (MOR 8673).

A character analysis of MOR 8673 suggests it may represent one of three recognized taxa:
Paratomarctus temerarius, Paratomarctus euthos, or Protepicyon raki. It differs from
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Paratomarctus temerarius in having a moderately widened palate, unshortened lower
premolars, and is larger in cranial and dental measurements. MOR 8673 differs from
Paratomarctus euthos in having unshortened lower premolars and a ramus without a
symphyseal flange. Measurements of P. euthos and MOR 8673 overlap. MOR 8673 differs
from Protepicyon raki in lacking an inflated bulla and a tubular auditory meatus, and
having an unexcavated masseteric fossa. The M1 paracone of MOR 8673 is subequal to
the metacone, and the p4 is not disproportionally enlarged relative to the p3. MOR 8673 is
smaller than Protepicyon raki in all measurements. MOR 8673 appears to most closely
resemble P. euthos, and may indicate a range expansion for this species. Alternatively,
MOR 8673 may represent a new taxa as some characters show similarities to other genera
such as Epicyon or Aelurodon, or it may simply illustrate a greater degree of individual
variation within the borophagine family than previously recognized.

While correlating the intermontane valley formations of Montana remains challenging,
describing new fossils such as the borophagine MOR 8673 represents a critical step in
determining local and regional biochronology. The Tertiary faunas of Montana are crucial
for understanding paleogeography as the Columbia Plateau and Great Basin are situated to
the west and the Great Plains to the east. New fossils from Montana continue to provide
significant contributions in our understanding of the middle Miocene.

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

COMPARING MORPHOMETRIC METHODS FOR QUANTIFYING SHAPE
VARIATION: BEST PRACTICES FOR ARCHOSAURIAN TEETH

AVRAHAMI, Haviv M., North Carolina State University, Raleigh, NC, United States of
America; ZANNO, Lindsay E., North Carolina Museum of Natural Sciences, Raleigh, NC,
United States of America

Isolated teeth often constitute the majority of vertebrate remains from microvertebrate
fossil localities, and are therefore ideal indicators of biodiversity. However, without
associated skeletal material, taxonomic referrals can be tenuous. For example, although
generally considered homodont, the dentition of some theropod dinosaurs display
underappreciated morphological disparity within the tooth row. A number of studies have
conducted multivariate statistical analyses, utilizing series of linear measurements, in order
to discriminate between tooth morphologies for the purpose of taxonomic identifications.
The traditional method of using linear measurements has proven relatively effective at
parsing out tooth morphotypes; however, this approach often fails to account for a number
of morphological tooth features predicted to be important indicators of similarity. For
example, characteristics such as curvature, regions of convexity and concavity, cariana
orientation, and other nuances of shape are usually excluded from these analyses, or may
require additional calculations and arbitrary measurements that may not be homologous
across all samples. In contrast, geometric morphometrics offers the ability to statistically
compare the shape of teeth with more refinement, potentially improving taxonomic
identifications. Unfortunately, geometric morphometric analysis of isolated teeth is
challenged by the simplicity of archosaurian teeth, which yield few discrete homologous
points and the often diminutive size of specimens has proven difficult to capture in 3D. We
characterized the shape of 32 archosaurian (theropodan, phytosaurian, mosasaurid,
mesocrocodillian) and two osteichthyan teeth using traditional linear measurements, 2D
and 3D geometric morphometrics, as well as combinations of these techniques, and
analysed shape data using various multivariate techniques. We compare the effectiveness
of these various protocols based on accuracy (correct placement of teeth in known
taxonomic groups), data discrimination (ability to reduce convex hull overlap, identify
ontogenetic differences, and account for preservation quality), and time, labor, complexity,
and investment required to perform. Although data collection effort is significantly higher,
we find optimum accuracy and data discrimination of isolated archosaurian teeth when
traditional methods are combined with geometric methods, especially when linear
measurements are combined with 3D landmarks.

Grant Information

Canyonlands Natural History Association Discover Pool to LEZ 2014, 2015

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

DESMOSTYLIANS FROM THE 'TOPANGA' FORMATION OF ORANGE
COUNTY, CALIFORNIA, WITH COMMENTS ON TOOTH ONTOGENY OF
PALEOPARADOXIIDS

AWALT, Katrina M., California State University Fullerton, Fullerton, CA, United States
of America; PARHAM, James F., California State University Fullerton, Fullerton, CA,
United States of America; VELEZ-JUARBE, Jorge, Natural History Museum of Los
Angeles County, Los Angeles, CA, United States of America

The 'Topanga' Formation of Orange County is an informally recognized middle Miocene
marine unit with an approximate age of upper Burdigalian to lower Langhian (between
16.5-14.5 Ma). Although a diverse marine mammal assemblage has been noted, few
specimens have been figured or described. We present data on desmostylians from the
'Topanga' Formation, including specimens referable to Desmostylus and
Paleoparadoxiidae. The presence of paleoparadoxiids in this unit differentiates it from the
potentially contemporaneous Round Mountain Silt of Kern County (including Sharktooth
Hill, 15.9-15.2 Ma), which so far lacks reports of paleoparadoxiids. This difference in the
marine mammal assemblage is further emphasized by the presence of an undescribed new
species of the pinniped Allodesmus and two species of the earliest otariid, Eotaria (E.
crypta, E. citrica), in the 'Topanga.' The paleoparadoxiid specimens include a complete
right dentary of a large adult with a completely preserved set of premolars and molars
(LACM 131889). Because it is the only known specimen with an erupted third molar, we
interpret this specimen to be the most ontogenetically advanced paleoparadoxiid with a
complete dentition yet described. In LACM 131889, the morphology of premolars
posterior to the premolar diastema differs from that of the holotype of Neoparadoxia
cecilialina. In N. cecilialina four premolars are present, p1 (the 'snagging tooth') and three
that are posterior to a premolar diastema. In LACM 131889, just three premolars are
preserved, p1 and two that are posterior to the premolar diastema. We interpret these teeth
to be p3 and p4 based on the similarity to their corresponding teeth in N. cecilialina,
implying that p2 was lost. This interpretation reconciles competing hypotheses about the
identity of the first post-snagging tooth (p2 or p3) by suggesting that it depends on the
ontogenetic stage of the individual. Finally, if N. cecilialina, Paleoparadoxia tabatai, and
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LACM 131889 are considered to represent subsequent ontogenetic stages then we can
assume that the eruption of m3 occurs after the loss of p2.

Grant Information

This work was facilitated by a National Science Foundation grant for Collections in
Support of Biological Research (NSF grant #CSBR-1349430).

Technical Session XV (Saturday, October 20, 2018, 10:15 AM)

GATEWAY TO THE FOSSIL RECORD: THE SKELETAL ASSEMBLAGE OF
DONANA NATIONAL PARK, SPAIN

BADGLEY, Catherine, University of Michigan, Ann Arbor, MI, United States of America;
DOMINGO, Soledad, Dofiana Biological Station, Seville, Spain; MARTIN-PEREA,
David, Doiflana Biological Station, Seville, Spain; NEGRO, Juan J., Dofiana Biological
Station, Seville, Spain

Modern ecosystems offer critical insights about early stages in the formation of the fossil
record, especially when depositional processes are prevalent. In 2017, we initiated a
taphonomic monitoring program of the skeletal assemblage in Dofiana National Park, a
Mediterranean ecosystem in southern Spain. The park lies at the confluence of the
Guadalquivir River and the Atlantic Ocean and contains the largest wetland in western
Europe. Eighteen species of mammals and 25 species of birds over 1 kg in body weight
reside in the park. Since the extirpation of the wolf in the 1950s, no major predators have
been present in Dofana National Park. The park contains nine habitats that vary in
substrate, vegetation, and hydrology; Five habitats—marsh, pond, riverbank, dunes, and
beach—are active depositional environments that correspond to common sedimentary
environments in the fossil record.

We established 19 transects in all nine habitats and documented all vertebrate material on
the surface, noting taxonomic identity, skeletal part, bone-modification features, and
degree of completeness and burial. We found nearly 2000 individual elements, dominated
by five species of wild and feral ungulates, with minor presence of smaller mammals,
marine vertebrates, and birds. Most specimens occurred in association with other elements
from the same skeleton. Bones showed low frequencies of damage, reflecting low predation
pressure. The frequency of chewed, fractured, and scattered bones was correlated with the
abundance of wild boar, which is the principal mammalian scavenger. The highest
abundance of skeletal remains occurred in the pond margin and the ecotone between marsh
and woodland. The greatest proportion of buried bones occurred in pine wood, marsh, and
riverbank. Trampled bones were notable along pond margins where feral cattle congregate
during the dry season. The relative abundance of ungulate remains among habitats tracked
preferred habitats and activity patterns of the living populations throughout the year. The
active depositional environments contained fewer bones and carcasses than other habitats,
with the exception of pond margins, which had a high concentration of skeletal remains
and the highest frequency of trampled, partially buried remains. This habitat should
produce the richest fossil assemblages.

The Dofiana bone survey becomes another case study of taphonomic and ecological
monitoring with special significance from the depositional processes throughout the area.
Grant Information

This work is supported by a Marie Curie Fellowship to Soledad Domingo.

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

3D MODELING OF AN ELEPHAS RECKI SKELETON FROM THE
PLEISTOCENE OF NORTHWESTERN SAUDI ARABIA

BAHAMEEM, Ahmad A., Saudi Geological Survey, Jeddah, Saudi Arabia; AL-NAJJAR,
Mohammad I., Saudi Geological Survey, Jeddah, Saudi Arabia; AL-FADANI, Mohammad
L., Saudi Geological Survey, Jeddah, Saudi Arabia; ZALMOUT, lyad S., Saudi Geological
Survey, Jeddah, Saudi Arabia; AL-MUFARREH, Yahya A., Saudi Geological Survey,
Jeddah, Saudi Arabia; SOUBHI, Saleh A., Saudi Geological Survey, Jeddah, Saudi Arabia;
MEMESH, Abdullah M., Saudi Geological Survey, Jeddah, Saudi Arabia; HAPTARI,
Mohammed A., Saudi Geological Survey, Jeddah, Saudi Arabia; ROUNTREY, Adam N.,
University of Michigan, Ann Arbor, MI, United States of America; FISHER, Daniel C.,
University of Michigan, Ann Arbor, MI, United States of America

Excavation of Pleistocene vertebrate fossils from the Ti’s al Ghadha locality, near the
southwestern edge of the Nafud Desert, northwestern Saudi Arabia, has produced a partial
skeleton of a proboscidean that is best attributed to a single individual. Based on dental and
skeletal characters, we identify this specimen as Elephas recki, an extinct species of
elephant that occupied East Africa, the Levant, and parts of the Arabian Peninsula during
the Pliocene and Pleistocene. The remains of this individual are of great interest because
of their excellent preservation and relative completeness, as the specimen now represents
almost 65% of the skeleton. Material currently in hand includes the lower jaw, most of the
vertebral column, most of the rib sequence (left and right), and relatively complete fore and
hind limbs (left and right replicates of many elements). To document the osteology of this
elephant, a nearly full-grown, adult male, we have used a laser scanning digitizer (Artec
Space Spider) to capture surface data for 85 essentially complete bones, more than ten
times the number of models we have reported on previously. These models (saved as
*PLY files) are now being assembled to form an articulated 3D skeleton. Missing
contralateral elements will be generated by reflecting models of existing elements. Missing
axial elements represent more of a problem, but we intend to develop provisional models
by scaling elements from different individuals (and if necessary, different taxa). The pelvis
and cranium are the most conspicuous cases that may require such treatment. In parallel,
we intend to return to the original locality and extend our excavation in a further effort to
recover these elements for this individual. For dissemination of our results, we will make
both individual bone models and our articulated skeleton available on the University of
Michigan UMORF website, where they can be conveniently manipulated, viewed, and
even measured in a custom viewer. Following publication of our work, downloading of
model data will also be supported. The goal of our study is to use this individual as an
osteological reference, permitting us to accomplish refined identification of conspecific
material from other localities in the region. This will be critical for detailed taphonomic
analyses, in which instances of post-mortem bone modification are compared against data
onoriginal morphology. Refined characterization of osteology may also help address some

84

of the systematic issues involving this taxon, assigned by some workers to the genus
Palaeoloxodon.

Grant Information

Saudi Geological Survey and University of Michigan

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

BIOSTRATIGRAPHY AND DIVERSITY OF PALEOGENE PERISSODACTYLS
FROM THE ERLIAN BASIN OF INNER MONGOLIA, CHINA

BAI, Bin, IVPP, Chinese Academy of Sciences, Beijing, China; WANG, Yuan-Qing,
Beijing, China; LI, Qian, Beijing, China; MENG, Jin, American Museum of Natural
History, New York, NY, United States of America

Extant perissodactyls (horses, rhinos, and tapirs) compose a small portion of living
mammals; however, perissodactyl fossils have a great diversity and commonly dominate
faunas during the Paleogene. But the components and distribution of Paleogene
perissodactyls in China remain controversial and unclear, which further hampers their
correlation with those from other localities and continents. Here we clarify the temporal
and spatial distribution of Paleogene perissodactyls at species-level from the Erlian Basin
based on all published specimens, archives, and our recent fieldwork. The strata of the
Erlian Basin range are nearly continuous from the late Paleocene to early Oligocene, and
almost all of the Eocene Asian Land Mammal Ages (ALMA) were based on the
corresponding faunas from the Erlian Basin. Mainly based on the biostratigraphy of
perissodactyls and lithostratigraphy, we revised the correlation of the deposits at Erden
Obo (=Urtyn Obo), the most important and complete section in the Erlian Basin, with other
type formations/faunas in the basin. Further, the middle Eocene Arshantan, Irdinmanhan,
restricted Sharamurunian, and restricted Ulangochuian ALMAs can be roughly correlated
to North American Bridgerian, early and middle Uintan (Uil-2), late Uintan (Ui3), and
Duchesnean, respectively, mainly based on closely related perissodactyl fossils from both
continents. The fauna from the Baron Sog Formation is correlative to late Eocene Ergilian
and North American Chadronian. Finally, the general decrease of perissodactyl diversity
from middle Eocene to late Eocene is probably attributed to a general cooling trend of
global climatic change. The diversity of perissodactyls prominently declined during the
Eocene—Oligocene Transition, when the temperature considerably dropped.

Grant Information

National Natural Science Foundation of China (No. 41672014, 41572021) and Youth
Innovation Promotion Association CAS

Technical Session VII (Thursday, October 18, 2018, 3:30 PM)

A NEW SPECIMEN OF ENANTIORNITHINE FROM THE LOWER
CRETACEOUS XIAGOU FORMATION WITH PRESERVATION OF AN
UNUSUAL MINERALIZED TISSUE

BAILLEUL, Alida, Institute of Vertebrate Paleontology & Paleoanthropology, Beijing,
China; O'CONNOR, Jingmai, Institute of Vertebrate Paleontology & Paleoanthropology,
Beijing, China; YOU, Hailu, Institute of Vertebrate Paleontology & Paleoanthropology,
Beijing, China; LI, Daqing, Gansu Geological Museum, Lanzhou, China; ZHOU,
Zhonghe, Institute of Vertebrate Paleontology & Paleoanthropology, Beijing, China

The Changma locality of the Lower Cretaceous Xiagou Formation in Gansu Province,
northwestern China, is largely dominated by specimens referable to the derived non-
ornithurine ornithuromorph Gansus yummenensis. In the present study, we report on the
seventh enantiornithine described from this locality (after Feitianius, Qiliania,
Dunhuangia, and three indeterminate enantiornithines). The new specimen (GSGM-06-
CM-012), consisting of the articulated remains of the caudal half of the skeleton (part of
the vertebral column, pelvic girdle and limbs), is distinct from previously described taxa.
In addition to contributing to the growing number of enantiornithines uncovered from this
important locality, the new specimen also preserves a large, thin sheet of unusual
mineralized tissue not observed in any other of the dozens of specimens collected from this
locality, or any of the thousands of collected Jehol birds. The mineralization, located in the
abdominal region, extends from the second preserved thoracic vertebrae to roughly the
level of the pubis, ending cranial to the pygostyle and appearing to be entirely contained
within the limits of the body. Interpretation as the sternum can be ruled out based on size
and the absence of sternal features (e.g., no coracoidal sulci, caudal trabeculae, or keel).
We investigated the microstructure of this unusual mineralization through a battery of
analyses including micro-computed tomography, standard paleohistological methods,
newly developed histochemical techniques, and Energy Dispersive Spectrometer (EDS).
Preliminary results indicate it is composed of roughly four thin layers separated from each
other by irregular borders, with an averaged total thickness of 300um. Their arrangement
suggests that this structure was three-dimensional and consisted of two layers in vivo that
collapsed on themselves post-mortem. These layers are vitrous, avascular, acellular
(although a few dark, round structures can be identified and may potentially represent some
type of cell lacunae), and possess a few mineral inclusions. This histology differs from that
of bone and cartilage, the two most abundant mineralized skeletal tissues of vertebrates,
suggesting it might be the remnant of soft-tissues that were secondarily mineralized post-
mortem. This interesting specimen has the potential to shed light on unusual modes of soft-
tissue preservation in the Changma locality, and in well-preserved Cretaceous birds in
general.

Grant Information

Chinese Academy of Sciences; National Natural Science Foundation of China (Grant No.
41688103)

Poster Symposium (Wednesday—Saturday, October 17-20, 2018, 4:15 — 6:15 PM)

FEEDING, AND THE FORM-FUNCTION-BEHAVIOR RELATIONSHIP IN
RAPTORS

BAINES, Alec E., University of South Florida, Tampa, FL, United States of America;
SELLES DE LUCAS, Victor, University of Hull, Hull, United Kingdom; COBB, Samuel
N., University of York, York, United Kingdom; RAYFIELD, Emily J., University of
Bristol, Bristol, United Kingdom; BRIGHT, Jen, University of South Florida, Tampa, FL,
United States of America
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Raptorial birds are polyphyletic, with the diurnal raptors formed primarily by two non-
sister families: the Accipitridae (the larger group, including hawks, eagles, kites, and Old
World vultures), and the Falconidae (including falcons and caracaras). Abundant examples
of dietary convergence may be recognized between these families, yet the relationship
between morphology and diet in raptor skulls has recently been shown to be relatively
weak. Part of the reason for this may be due to observable differences in feeding behavior
between the two families. Although representatives from both groups capture prey with
their talons, accipitrids kill by squeezing with the talons, whereas falcons deliver a killing
bite with the beak (and have correspondingly higher bite forces). Despite similarities in the
birds' ecologies, these differences in behavior and associated performance criteria may be
reflected in shape differences in the feeding apparatus. We tested the functional
performance of the feeding apparatus in equal-sized representatives from both families, the
Eurasian sparrowhawk (4ccipiter nisus) and the common kestrel (Falco tinnunculus) using
3D finite element analysis derived from computed tomography. When scaled to an
equivalent bite force/surface area, we found that stresses between the two families were
similar, despite the falcon's broader, shorter beak. This suggests that the morphological
differences between the two birds are likely a result of the falcon’s need to accommodate
a greater muscle volume to achieve its higher bite force, rather than the falcon being
optimized for relatively better stress resistance. This has two paleontological implications:
firstly, that while it is generally recommended that paleontological finite element models
without well-known and validated input parameters should be scaled to only compare
relative performance, workers must keep in mind that this practice may obscure biological
relevant variables. Secondly, we recommend that those inferring predatory behavior in
extinct birds must take care to consider arguments based not only on form, but also on
explicitly measured performance metrics, and with as much consideration of the behavior
of close extant relatives as is possible.

Grant Information
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Colbert Prize (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

AGE AND GROWTH OF PACHYRHIZODUS CANINUS (TELEOSTEIL,
CROSSOGNATHIFORMES) FROM THE LATE CRETACEOUS WESTERN
INTERIOR SEAWAY

BAIR, Mark A., Columbus State University, Columbus, GA, United States of America;
NEWBREY, Michael G., Columbus State University, Columbus, GA, United States of
America; MARTIN-ABAD, Hugo J., Universidad Autonoma de Madrid, Madrid, Spain;
MAISEY, John, American Museum of Natural History, New York, NY, United States of
America

Despite Pachyrhizodus caninus being the largest crossognathiform and one of the larger
teleosts within the Western Interior Seaway, very little is known about its development and
growth. In this study, growth cessation marks recorded within the vertebral centra are used
to calculate the age and estimate the growth rate of two taxa, Pachyrhizodus caninus (12
specimens) and the elopiform Megalops atlanticus (39 specimens). Megalops atlanticus
was selected as an extant standard of comparison because it is likely the closest living
relative of Pachyrhizodus. The growth curve of Pachyrhizodus shows linear growth up to
age 17, the age of the oldest available specimen. In contrast, the growth curve of Megalops
is linear only up to age 12, after which growth begins to slow. Although both taxa present
a similar growth rate, Pachyrhizodus specimens continue growing at the same rate after
Megalops growth has slowed. With these data in consideration, the large size of
Pachyrhizodus in comparison to related taxa such as Megalops could be attributed to
longevity and a prolonged stable growth period, rather than rapid growth.

Romer Prize Session (Thursday, October 18, 2018, 11:00 AM)

CLIMATE AS MODULATOR OF THE MACROEVOLUTIONARY RATCHET:
DIVERSIFICATION AND TURNOVER IN NORTH AMERICAN FOSSIL
CANIDS

BALISI, Mairin, University of California, Los Angeles, Los Angeles, CA, United States
of America

How traits influence species outcomes is a fundamental question in ecology and evolution.
Specifically, the trait combination of large body size and hypercarnivory has received much
attention; carnivory is costly, and the appearance of large-bodied hypercarnivores in a
lineage is linked to an irreversible 'macroevolutionary ratchet' by which species march to
their inevitable demise. While modern ecosystems harbor few large hypercarnivores, this
specialization repeatedly marks the fossil record, permitting exploration of how it may
correlate with extinction in a world before human effects.

Here, I track diversification in North American fossil dogs (Canidae), a family of over 130
species spanning a range of ecomorphologies including iterative occurrences of large-
bodied hypercarnivory. Because broad resource use may enable species to weather
disturbance over long timescales, canids of average size and mesocarnivory might exhibit
longer durations than specialized larger or smaller species. Accounting for varying
preservation through time, I recover a non-linear relationship between species duration and
carnivory: species at either end of the carnivory spectrum tend to have shorter durations
than mesocarnivores. Over 40 million years, however, extinction victims and survivors are
similar in size and diet—except at the end-Pleistocene (10 ka), when all extinct canids were
large and hypercarnivorous—suggesting that large-bodied hypercarnivory little elevates
extinction risk. Per-subfamily extinction rates increase and longevities decrease starting
approximately at the origination of each subfamily's first large hypercarnivore, but
diversification rates largely overlap across size and carnivory.

How do we reconcile the apparent contradiction between reduced durations and
overlapping rates for large hypercarnivores and other canids? When diversification rates
are analyzed alongside climate as an alternative hypothesis for canid patterns, negative
relationships emerge between large-hypercarnivore extinction rate and both temperature
and atmospheric CO>, and between subfamily diversification rates and temperature.
Environment has long been considered secondary to competition to explain divergence
among carnivores, whose high trophic position might insulate them from climatic
effects. These results suggest that environment, likely mediated by predator-prey
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dynamics, interacted significantly with the 'macroevolutionary ratchet' to shape the
diversification trajectory of carnivorous mammals.

Grant Information

American Museum of Natural History Theodore Roosevelt Memorial Grant, National
Science Foundation Doctoral Dissertation Improvement Grant DEB-1501931

Podium Symposium (Wednesday, October 17, 2018, 9:15 AM)

TRIASSIC TERRESTRIAL VERTEBRATE COMMUNITY STRUCTURE AND
THE EMERGENCE OF MEGAFAUNAL-DOMINATED COMMUNITIES

BALK, Meghan A., Smithsonian Institution National Museum of Natural History,
Washington, DC, United States of America; LYONS, S. Kathleen, Lincoln, NE, United
States of America; CARRANO, Matthew T., Smithsonian Institution National Museum of
Natural History, Washington, DC, United States of America

Changes in community structure affect ecosystem functioning. Research is beginning to
focus on the consequences to ecosystem functioning after the late Quaternary megafaunal
(i.e., over 44 Kg) extinction in terrestrial mammals, especially in light of current
anthropogenic climate change. However, it is still not well understood how communities
in megafauna-dominated systems form in general or how their structure might shift as the
identity of the largest member changes. Here, I use a deep-time, assemblage perspective to
ask how community structure changes: (1) as the taxonomic identity of the largest member
changes; and (2) across different environments? Specifically, I focus on the emergence of
megafaunal-dominated communities in the Triassic Period. Beginning with a data set of
non-marine tetrapods derived from the Paleobiology Database, I filtered for the lowest
available stratigraphic resolution (typically member) and minimum community size (18
distinct taxa) to generate a final data set of 18 communities. To this data, I added estimates
of body size based on available osteological data, using mean generic values for specimens
only identifiable at this level and approximate modern analogues where no usable data were
available. Finally, all taxa were assigned to broad ecological groups (herbivore or
carnivore). Using this data, I quantified the moments of each community’s body size
distributions and tested for similarity between distributions using Kolmogorov-Smirnov
Wilcoxon Signed-Rank tests. These data show that body size distributions remained
markedly similar across the Triassic, regardless of differences in environment or taxonomic
composition. Triassic communities show mostly normal body size distributions. This has
interesting differences to modern mammal community body size distributions, and it seems
likely that different life-history strategies between mammals and reptiles explain this shift.
More generally, these tools can be used to further explore community structure over time
and space.
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Technical Session IV (Wednesday, October 17, 2018, 2:15 PM)

LARGE-SCALE SPATIAL BETA DIVERSITY PATTERNS IN THE UPPER
CAMPANIAN (LATE CRETACEOUS) DINOSAUR PARK FORMATION OF
WESTERN CANADA

BAMFORTH, Emily L., Royal Saskatchewan Museum, Eastend, SK, Canada; GILBERT,
Meagan, University of Saskatchewan, Saskatoon, SK, Canada

Understanding paleobiodiversity patterns is of critical importance in discerning the drivers
of evolution, diversification, and extinction that have shaped life on Earth. Spatial beta
(‘among-site’) diversity analyses elucidate patterns that exist among coeval biological
communities across geographical regions, and are often difficult to study in the fossil
record. The Campanian-aged Dinosaur Park Formation (DPF) is one of the most productive
dinosaur-bearing units in the world. The formation has been well-studied in Alberta,
Canada, where temporal beta diversity patterns are well documented. However, given the
restricted geographical size of the Albertan DPF outcrops, spatial beta diversity is far less
well understood. Saskatchewan, the province to the east, contains Canada’s most
northeastern exposures of DPF, although these are rarer and less well studied than
Alberta’s. Herein, we describe the first large-scale spatial beta diversity analysis of DPF
paleocommunities across the two provinces, a spatial scale of ~400 km. Three well-
sampled DPF microvertebrate sites from Saskatchewan, and five coeval sites from Alberta,
were included in this preliminary study. In these occurrence-based diversity analyses, each
microvertebrate assemblage represents a single paleocommunity (‘point’). Non-metric
multidimensional scaling was used to ordinate the points, which were then transposed onto
a spatial (geographical) plane. Weighted minimum spanning networks were plotted to
better identify patterns. The results were unexpected. Although paleocommunities in the
two provinces contain many of the same taxa, there was strong intra-provincial clustering
among points, with notable interprovincial dissimilarity. Similar results were found using
Principal Coordinate Analysis and nearest-neighbor cluster analysis. These results imply a
high degree of provinciality in DPF paleocommunities, based on geographical location.
Saskatchewan was closer than Alberta to the coastline of the Western Interior Sea. The
DPF stratigraphic record in this province demonstrates a prevalence of estuarine
environments with frequent marine inundations. Marine influence may therefore have been
a major driver of this spatial heterogeneity. Future research, including increasing the
sample size from Saskatchewan, will help to elucidate why east—west spatial heterogeneity
exists inthe DPF, and may identify which groups or guilds are most affected by it and why.

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

THE FEMMES OF STEM: AN INTERSECTIONAL, INTERDISCIPLINARY
PODCAST AND WEB RESOURCE EXPLORING THE HISTORY OF WOMEN
IN SCIENCE

BARBOZA, Michelle University of Florida, Gainesville, FL, United States of America
The Femmes of STEM project was created to combat the false narrative that women and
minorities are newcomers to the world of science, technology, engineering, and
mathematics (STEM) by presenting research that shows we have always been a part of
the past—the problem is that simply that we have not always been a part of history.
Research in the fields of women's studies, the philosophy of science, science and
technology studies, and the history of science provide background to this issue, but most
remains trapped behind paywalls and generally inaccessible to the public. The Femmes of
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STEM pairs peer-reviewed publications with popular science writings, historical archives,
and personal narratives to produce an intersectional, interdisciplinary web based project.
Key to the project is the establishment of two open access, searchable databases featuring
entries of historical women in all STEM fields and important dates in STEM history
showcasing women and minorities. Beyond presenting data, the Femmes of STEM project
also produces weekly blog posts and biweekly podcast episodes featuring biographies,
open access resources, and guest articles from fellow scientists and scholars thinking about
the intersection of feminism, history, and science.

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

CARBON ISOTOPE ANALYSIS OF MAMMALIAN HERBIVORE TEETH FROM
A 10-MILLION-YEAR TIME SPAN IN FLORIDA INCLUDING THE MID
MIOCENE CLIMATIC OPTIMUM

BARBOZA, Michelle, University of Florida, GAINESVILLE, FL, United States of
America

Analysis of carbon and oxygen isotopes from fossil teeth is well established as a proxy for
understanding paleodiet, paleoecology, and paleoclimate. This study examines over 150
unique specimens of terrestrial herbivores from Florida in a ten-million-year time span
covering the Mid Miocene Climatic Optimum (MMCO), a global climate event that is well
established by deep sea oxygen isotope records, but lacking interpretation based terrestrial
isotope records. Specimens have been analyzed from seven faunas from Florida, ranging
from late early Miocene (Hemingfordian) through middle Miocene (Clarendonian) age, or
about 18 Ma to 9.5 Ma. Two well-studied Florida fossil localities anchor the study on either
end—the Thomas Farm locality at 18 Ma and the Love Site at 9.5 Ma. The span of this
study allows for a view of terrestrial ecology in a state preceding the warming, during the
warming, and in response to the warming. Preliminary results show a mean of less than a
2%o change in either carbon or oxygen isotopes from the sites throughout this period, but
the data do follow a trend indicating a warming event. The carbon isotope composition of
herbivore teeth are used as a proxy for understanding the plant life ecosystems of middle
Miocene Florida. Given that the majority of data reflect §'*C values of well below -8%o,
this supports evidence of a purely Cs diet for terrestrial herbivores. The oxygen data reflect
a more complex combination of signals, including temperature, aridity, and local meteoric
water, which will be explored further. In summary, the study reveals evidence for the
impact of the MMCO on land and provides new isotope data for the paleoecology and
climate of the southeastern U.S.
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Podium Symposium (Friday, October 19, 2018, 9:30 AM)

BEST PRACTICES FOR CAPTURING AND ANALYZING HIGH
DIMENSIONAL SHAPE DATA: AN AMPHIBIAN CASE STUDY

BARDUA, Carla, Natural History Museum, London, United Kingdom; FELICE, Ryan N.,
Natural History Museum, London, United Kingdom; WATANABE, Akinobu, New York
Institute of Technology, New York City, NY, United States of America; GOSWAMI,
Anjali, Natural History Museum, London, United Kingdom

Recent advances in scanning technology have created an explosion of high dimensional
digital data, offering high resolution visualisations of the anatomy of both fossil and extant
organisms. These have the potential to transform our understanding of morphological
evolution across the vertebrate tree of life. However, methods to compare diversity have
struggled to fully utilise this data. The use of sliding and surface semilandmarks to
complement anatomical landmarks offers a potential solution, sampling morphology over
entire surfaces. ‘Big data’ does however impose analytical constraints. To alleviate these,
anatomical structures can be partitioned into modules (strongly correlating groups of traits).
Modules reflect developmental and genetic interactions between traits, allowing us to
assess how development influences morphological evolution. We can analyse modules
individually, increasing statistical power and revealing localised evolutionary rates,
disparity, and influences on morphology.

We have collected CT and laser scans of ca. 2000 tetrapod species, sampling all major
clades and a range of 330 million years. Our study of cranial morphology across all 33
genera of Gymnophiona (Amphibia) illustrates our approach for comparing disparate
morphologies. We defined 16 cranial regions using 53 anatomical landmarks and 343
sliding semi-landmarks, followed by a semi-automated placement of 729 surface semi-
landmarks across the regions. Our shape data were iteratively subsampled down to 10%
and models of modularity were assessed using a Maximum Likelihood approach
(‘EMMLI’ R package).

We found highest support for a ten-module model, with the skull more integrated
posteriorly. Phylogeny had a greater influence anteriorly, whilst allometry influenced more
posterior modules. The quadrate and occipital modules were the only modules without
strong phylogenetic signal (Kmu=0.58, 0.66, p>0.05), but exhibited the highest allometric
constraints (R?> = 0.24, 0.37, p <0.001), and two of the three strongest influences of
fossoriality (R?=0.19, 0.17, p<0.01). However, whilst the quadrate was the most disparate
module, the occipital was the least, revealing variable morphological responses to these
influences. Evolutionary rate varied across the modules, with the quadrate evolving the
fastest (6’= 34nHer8). Our study allowed a detailed investigation of localised morphological
influences across the caecilian skull, and demonstrates the potential of this method to
quantify and compare morphology across disparate clades.

Grant Information

ERC grant STG-2014-637171

Technical Session IV (Wednesday, October 17, 2018, 2:30 PM)

NON-AVIAN DINOSAURS WERE NOT IN TERMINAL DECLINE DURING THE
EARLY LATE CRETACEOUS

BARRETT, Paul M., Natural History Museum, London, United Kingdom; BONSOR,
Joseph A., Imperial College London, London, United Kingdom; COOPER, Natalie,
Natural History Museum, London, United Kingdom
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The tempo and mode of non-avian dinosaur extinction remains contentious, and several
different interpretations of this event have been proposed. These scenarios are all based on
the same basic data sets, but differ primarily in the methods applied to investigate this
phenomenon. Nevertheless, a broad consensus had been reached with respect to the timing
of this extinction, with many studies converging on a relatively rapid demise. By contrast,
arecent analysis of speciation/extinction rates using phylogenetic generalized linear mixed
models (GLMMs) within a Bayesian framework proposed that non-avian dinosaurs were
in decline well before the K-Pg boundary, with their terminal decline commencing during
the early Late Cretaceous. To test this hypothesis, we reassessed speciation/extinction
events using a published dinosaur supertree containing 420 taxa (time-scaled according to
the midpoint time of each terminal stratigraphic range) and examined speciation/extinction
rates under three GLMMs, implemented in the R package ‘MCMCglmm’: a null model, a
‘speciation slowdown’ model, and a ‘slowdown to asymptote’ model. Best model fits were
determined by calculating the Deviance Information Criterion (DIC) value. In the majority
of cases (6 of 8 models have a DIC difference greater than 4 units favoring the ‘slowdown
to asymptote’ model), our results indicate that although dinosaur evolutionary rates reached
asymptotes prior to the K-Pg boundary (0—17 Ma in advance depending on the method
used) the proposed early Late Cretaceous decline was not supported. This is consistent with
the high levels of taxonomic diversity observed in many late occurring dinosaur
communities and other results deduced from sampling based techniques, such as
rarefaction. Our results caution against making broad evolutionary generalizations when
fitting large sets of complex models that display a diversity ofresults.

Grant Information
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Technical Session IX (Friday, October 19, 2018, 10:15 AM)

WHAT (IF ANYTHING) IS A BARBOUROFELID? RE-EVALUATING THE
NUMBER OF CARNIVORAN SABERTOOTH LINEAGES WITH TOTAL-
EVIDENCE BAYESIAN TECHNIQUES

BARRETT, Paul Z., University of Oregon, Eugene, OR, United States of America;
HOPKINS, Samantha S., University of Oregon, Eugene, OR, United States of America

A total of five mammalian lineages have explored sabertooth craniodental adaptations (i.e.,
elongated and compressed canine teeth, and increased gape of the lower jaw). These
mammalian sabertooth groups span marsupials, “creodonts,” and crown group placental
carnivorans. Some of the most extreme sabertooth adaptations are found within the
carnivoran family Barbourofelidae, currently classified as an independent case of
sabertooth acquisition relative to the Nimravidae (Eocene to Oligocene 'false sabertooth
cats') and machairodontine felids (true sabertooth cats such as Smilodon). However, the
evolutionary origins of the Barbourofelidae have been uncertain for more than 170 years.
Here we present a novel approach to assessing the phylogenetic placement of
barbourofelids (and the validity of three independent sabertooth clades within Carnivora)
by examining the relationships of all major stem and crown families across
Carnivoramorpha. We implemented a total-evidence Bayesian analysis, using the fossilized
birth-death (FBD) model, incorporating morphological data (231 characters), nuclear and
mitochondrial molecular data (37 genes), and stratigraphic occurrence data. We performed
our analysis in Beast2, employing tip-dating and cranial/postcranial partitions for
morphological data, while designating gene partitions and site models as determined by
PartitionFinder2 for molecular data. Our results place barbourofelids as terminal members
of the Hoplophoneini within the Nimravidae, a hypothesis contrary to prior analyses, which
recovered barbourofelids as a separate subfamily of the Nimravidae or a unique family with
a non-sabertooth carnivoran ancestor within the Feliformia. This relationship is strongly
supported via both topology metrics and number of synapomorphies (0.97 posterior
probability, 6 synapomorphies). Furthermore, machairodontine felids were recovered as a
monophyletic group, sister to extant felids, while the entirety of the Nimravidae (inclusive
of barbourofelids) was recovered as a stem member of the Feliformia, a result counter to
analyses of the past six years, which placed them as the sister clade to the crown group
Carnivora. These results display the potential for total-evidence analyses to inform on the
evolutionary history of complex groups (inclusive of extant and fossil taxa), while bringing
together molecular and morphology- based data sets that have traditionally been analyzed
separately.
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This work was supported by NSF grant (DEB-1256897).

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

EQUUS: WHERE IS THE GENUS? PHYLOGENETIC ASSESSMENT OF
HARINGTONHIPPUS FRANCISCI (PERISSODACTYLA, EQUIDAE) AND
OTHER HORSES TRADITIONALLY ASSIGNED TO EQUUS

BARRON-ORTIZ, Christina 1., Royal Alberta Museum, Edmonton, AB, Canada; JASS,
Christopher N., Royal Alberta Museum, Edmonton, AB, Canada; BRAVO-CUEVAS,
Victor M., Universidad Autonoma del Estado de Hidalgo, Pachuca, Mexico

A recent molecular and morphometric study concluded that Equus francisci, a Pleistocene
equid characterized by slender metapodials, falls outside of the crown group of Equus. As
aresult, a new genus, Haringtonhippus, was proposed for this taxon. The two lineages were
estimated to have diverged during the late Hemphillian or earliest Blancan. However, the
taxonomic sampling of that study did not take into consideration Hemphillian and Blancan
taxa that were referred to Equus in previous phylogenetic studies (e.g., Equus (Plesippus)
simplicidens and “Dinohippus” mexicanus). In our study, we examined and scored
character data from the holotype and paratypes of Haringtonhippus francisci. We also
evaluated specimens of Equus ferus, as representatives of the crown group, and Equus
conversidens, a Pleistocene equid thought to be closely related to Haringtonhippus
francisci. For specimens of these three species, we evaluated 34 cranial, dental, and
postcranial characters and combined those data with a previous study that investigated 15
taxa of the tribe Equini of Clarendonian to Blancan age, including species of Pliohippus,
Astrohippus, Dinohippus, and Equus. We analyzed the data using maximum likelihood
phylogenetic methods. The analysis identified “Dinohippus” mexicanus as sister taxon to
the Equus plus Haringtonhippus clade (79% bootstrap), a result consistent with previous
phylogenetic studies. Within this clade, Equus (Plesippus) simplicidens was recognized as
the most basal member (74% bootstrap). Haringtonhippus francisci and Equus
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conversidens were identified by the analysis as the sister group of Equus ferus, with
bootstrap values of 78%. Based on these results, we recognize two alternative scenarios for
the taxonomy of Equus: 1) Haringtonhippus is recognized as a junior synonym of Equus;
or 2) Haringtonhippus is regarded as a distinct genus, and then Equus (Plesippus)
simplicidens and Equus conversidens should each receive a different generic name:
Plesippus could be given generic rank and Equus conversidens assigned to a new genus or
to Haringtonhippus.

Technical Session I (Wednesday, October 17, 2018, 9:45 AM)

OSTEOHISTOLOGY REVEALS INDIVIDUAL VARIATION IN GROWTH
AMONG A LARGE SAMPLE OF THE TRIASSIC THEROPOD DINOSAUR
COELOPHYSIS BAURI FROM GHOST RANCH, NEW MEXICO

BARTA, Daniel E., American Museum of Natural History, New York, NY, United States
of America

Metabolic changes often characterize major evolutionary transitions, such as the evolution
of endothermy among the ancestors of mammals and birds. A high degree of developmental
plasticity (variation in size for a given age) within a population, traditionally considered a
hallmark of growth in ectotherms, was subsequently hypothesized to be decoupled from
growth and metabolic rates, especially at early stages of evolutionary transitions to
endothermy. However, these hypotheses are difficult to test for extinct taxa. Fortunately,
bonebeds provide a rare opportunity to assess growth and variation in fossil populations of
taxa occupying key phylogenetic positions.

Since the discovery of the Coelophysis bonebed at Ghost Ranch, New Mexico, its
numerous articulated specimens of Coelophysis bauri have proved important to studies of
early dinosaurs. However, the bone histology of these specimens has not yet been broadly
sampled nor their absolute ontogenetic ages thoroughly assessed.

To test whether a high degree of individual variation in bone histology and growth patterns
is present among Ghost Ranch C. bauri, I thin sectioned 17 tibiae and 12 corresponding
fibulae of these specimens near their midshafts. Collectively, these specimens span the
predominant size range of individuals in the bonebed.

All examined C. bauri tibiae exhibit woven to parallel-fibered bone matrix with abundant
longitudinal to reticular vascular canals. Where observable, fibula growth mark counts
mostly agree with those of the tibiac. Growth marks are frequently expressed as annuli
rather than lines of arrested growth, though both types are present. Assuming all growth
marks were deposited annually, the sampled individuals range from less than one year to
at least three years of age. No specimens exhibit an external fundamental system,
suggesting that none had reached skeletal maturity. Therefore, the body size, morphology,
and longevity of skeletally mature C. bauri likely remain unknown. Data supporting
developmental variability in C. bauri include substantial variance in tibia circumferences
within each age class, despite a broadly positive correlation with age. Additionally, a
decrease in vascularity towards the periosteal surface in specimens of varying ages
indicates that growth was slowing at different ages in different individuals. In exhibiting
relatively rapid growth in conjunction with a moderate degree of developmental plasticity,
Coelophysis provides further evidence of a decoupling of growth rate and growth
canalization among early dinosaurs.
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Colbert Prize (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

NEUROCRANIAL ANATOMY OF THE EARLY PERMIAN REPTILIOMORPH
SEYMOURIA

BAZZANA, Kayla D., University of Toronto at Mississauga, Mississauga, ON, Canada;
GEE, Bryan, University of Toronto at Mississauga, Mississauga, ON, Canada; REISZ,
Robert R., University of Toronto at Mississauga, Mississauga, ON, Canada
Seymouriamorphs are a group of reptiliomorphs known from Permian localities throughout
Laurasia, including the unique early Permian karst deposits of Richards Spur, Oklahoma,
and are considered to be relatives of amniotes. The external cranial anatomy of Seymouria
has been extensively studied, but there is very little known regarding the structures of the
internal braincase, otic capsule, or cranial nerves. Here, we report on two partial skulls of
Seymouria from Richards Spur, a juvenile and a subadult, with preservation of critical parts
of the braincases, including the stapes. Analysis of these specimens through neutron
tomography provides a unique opportunity for detailed reconstruction of the internal
anatomy of Seymouria. This improves the characterization of less well-studied structures
and more broadly offers insights regarding current interpretations of neurocranial evolution
among stemamniotes.

Analysis of the tomographic data reveals the presence of an ossification of the synotic
tectum (the supraoccipital bone of amniotes) underneath the postparietal bone and a single,
ventrally keeled sphenethmoid positioned above a concave cultriform process, features
which are typically seen in amniotes. However, other parts of the braincase are very
unusual in that the laterally extending parasphenoid, together with the opisthotic and the
prootic, forms an otic tube that positions a large fenestra ovalis far laterally, near the otic
notch. The space between the large fenestra ovalis and the otic notch is spanned by a small,
delicate stapes. The stapes lacks a distinct footplate, and its medial terminus is much
smaller in cross-sectional profile than the fenestra ovalis. In addition, the tomographic data
reveal the presence of a prominent dorsal process of the stapes that may have contacted a
flange on the prootic. All of these features suggest that the hearing system seen in
Seymouria may have evolved independently from other tetrapods, and its configuration
also suggests that it may have evolved an impedance matching system for terrestrial
audition.
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Technical Session XI (Friday, October 19, 2018, 1:45 PM)

BIOGEOGRAPHIC IMPLICATIONS OF AN INSULAR CLADE OF
GONDWANAN METATHERIANS FROM THE EOCENE PONTIDE TERRANE,
NORTH-CENTRAL ANATOLIA

BEARD, K. Christopher, University of Kansas, Lawrence, KS, United States of America;
METAIS, Gregoire, Muséum National d’Histoire Naturelle, Paris, France

The middle Eocene Uzungarsidere Formation (UCF.) in the Orhaniye Basin of north-central
Turkey was deposited in a retroarc foreland basin created by collisional tectonics between
the Pontide terrane and Gondwanan microcontinents to the south. Fossil mammals
documented previously from the UCF. comprise a unique assemblage of Laurasian and
Gondwanan taxa, including multiple species of the pleuraspidotheriid “condylarth” Hilalia,
one or more palacoamasiid embrithopods, a herpetotheriid metatherian, an omomyid
primate, a palaeochiropterygid bat, and the phylogenetically enigmatic metatherian
Anatoliadelphys maasae. Notably absent from the UCF. mammal fauna are multiple
placental mammal clades (including Rodentia, Perissodactyla, Carnivora, Creodonta, and
Artiodactyla) that are otherwise ubiquitous across Laurasia by the middle Eocene.
Available geological and paleontological data indicate that the Pontide terrane was a
Tethyan island during the Eocene, which explains the extreme degree of endemism shown
by its mammalian fauna.

Fieldwork during 2017 yielded multiple specimens of a new metatherian taxon, which
becomes the third metatherian documented to date from the UCF. The new metatherian is
intermediate in size between the previously known herpetotheriid and Anatoliadelphys
maasae. It shares multiple dental synapomorphies with Anatoliadelphys, including
bunodont lower molars with weakly cuspidate entoconids that become progressively
exodaenodont posteriorly, a hypertrophied protoconid on Mas, and upper molars with
narrow stylar shelves on which StB and StD are enlarged and closely approximated with
the paracone and metacone, respectively. Phylogenetic analysis indicates that
Anatoliadelphys and the new Turkish metatherian are sister taxa that are nested within basal
polydolopimorphians, an otherwise Gondwanan clade known from Peru, Argentina, and
Australia. We hypothesize that this insular clade of Anatolian polydolopimorphians
colonized the Pontide terrane by rafting across Tethys during the early or middle Eocene
from Africa, even though polydolopimorphians have not yet been documented from the
African Paleogene.

Grant Information

Funded by INSU-2011 CT4 Interrvie, Action Transversale Muséum (2012), National
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Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

NEW TECHNOLOGY APPROACHES FOR HIGH RESOLUTION X-RAY
COMPUTED TOMOGRAPHY STUDIES OF BIOLOGICAL AND
PALEONTOLOGICAL SPECIMENS

BEERLINK, Andre, YXLON International GmbH, Hamburg, Germany; STEINER, Dirk,
YXLON International - COMET Technologies U.S.A., Inc., Hudson, OH, United States of
America

X-ray computed tomography (CT) goes light years beyond regular 2-D X-ray technology
to deliver accurate three-dimensional images of scanned objects, including their inner
morphology and areas of differing density. It has become one of the most important and
powerful non-destructive testing (NDT) methods—an achievement resulting from the
continuous improvement of CT scanning and reconstruction methods, the enabling of
increased precision and specimen resolution, the access to higher power and consequently
higher scanning speed, and finally innovative concepts allowing for highest user
friendliness to simplify the execution of successful CT experiments with high quality
results.

The study of biological and paleontological specimens by using modern x-ray CT provides
us with a wealth of information about life on earth. However, these fragile samples are
often incomplete due to erosion and it becomes hard to extract all the specimen has to offer,
as conventional methods are often destructive, costly, and time-consuming. But now,
through the power of high resolution micro computed tomography, getting a holistic look
into the past, present, and future of life sciences has never been easier.

We will present representative application examples that show how modern digital x-ray
CT inspection systems help to render any sample from small to large scale in 3D offering
highest detail visibility on the micron scale, making it possible to develop models and fill
in the biotic blanks to bring each specimen to life. In times where the digitization of the
huge natural history museum collections all over the world is of highest priority, x-ray CT
has become an extremely valuable tool in the preservation of these precious life science
specimens for the future.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)
TAXONOMIC AND PHYLOGENETIC IMPLICATIONS OF THE LOWER

MOLAR STRUCTURAL ORGANIZATION OF THE MIOCE APE
RUDAPITHECUS HUNGARICUS
BEGUN, David R., University of Toronto, onto, ON, Ca ; nstitute
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Rudapithecus Vedp/Ve is lower than in Dryopithecus and extant African apes, and closer
to Pongo and Sivapithecus. The 3D AET and 3D RET values of the Rudapithecus mls and
m2s are low, similar to Dryopithecus and Pan, while the other taxa have thicker enamel.
The geometric morphometric analysis discriminates the extant hominids. The Miocene
apes all plot close to each other and overlap with Pongo. When extant apes are excluded,
Rudapithecus overlaps with Dryopithecus and Ouranopithecus, all of which are
discriminated from Sivapithecus.

Rudapithecus has moderately thick enamel similar to Pongo, thicker than in Dryopithecus
and extant African apes, but thinner than in Ouranopithecus and extant humans. The
diversity in enamel thickness does not have a clear phylogenetic signal. The geometric
morphometric analysis shows that the Miocene apes overlap with Pongo but not extant
hominines. This suggests that Pongo retains primitive features in its EDJ shape, whereas
African apes are derived in having higher cusps and Homo is derived in cuspal pattern.
Among Miocene apes alone, all the European taxa plot close to each other and are
discriminated from the Asian ape Sivapithecus. This suggests closer phylogenetic affinities
among Rudapithecus, Dryopithecus, and Ouranopithecus (purported hominines) than with
Sivapithecus (pongine.) Additionally, of the two specimens of Rudapithecus included,
RUD 14 plots closest to OQuranopithecus and closer to Dryopithecus than to RUD 212. The
differences between the Rudabanya specimens are greater than the difference between
Rudapithecus and Dryopithecus. This is consistent with previous observations of
differences in size and morphology and suggests that more than one ape taxon may be
present at Rudabanya.

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

INTERPRETING BONE MODIFICATION PROCESSES AND AGENTS: AN
INTRODUCTION TO THE SMITHSONIAN'S NATIONAL TAPHONOMY
REFERENCE COLLECTION

BEHRENSMEYER, Anna K., Smithsonian Institution, Washington, DC, United States of
America; HUTSON, Jarod M., Smithsonian Institution, Washington, DC, United States of
America; GIFFORD-GONZALEZ, Diane, University of California, Santa Cruz, Santa
Cruz, CA, United States of America; HAYNES, Gary, University of Nevada, Reno, NV,
United States of America; LITTLE, Holly, Smithsonian Institution, Washington, DC,
United States of America; MILLHOUSE, Amanda, Smithsonian Institution, National
Museum of Natural History, Washington, DC, United States of America

Taphonomy is essential for understanding biological, physical, and chemical processes that
control the “transition of organic remains” from death to burial to fossilization. Interpreting
causes of bone accumulations and the processes involved in preservation can be difficult
because different processes may leave similar evidence. For example, tooth marks,
trampling scratches, and human inflicted cutmarks can have similar features, and
distinguishing them is an ongoing challenge in paleoanthropology. The same applies to
patterns of weathering, breakage, dissolution, and abrasion, all of which can be hard to
assign to particular agents or processes. Just as taxonomic identifications need comparative
osteological collections, taphonomic interpretations need well-documented reference
collections that link specific bone modification features to known processes and ecological
contexts. Experimental specimens bearing direct evidence of taphonomic cause and effect
as well as specimens that record the signatures of particular agents and processes of biotic
and abiotic bone modification should be the “backbone” of such a comparative collection.
The newly established National Taphonomy Reference Collection (NTRC) at the National
Museum of Natural History, Smithsonian Institution consists of modern and fossil
vertebrate specimens that document a wide range of bone modification processes. The
collections include naturally occurring and experimental modern bones (macro and micro)
collected by Behrensmeyer and colleagues in modern African ecosystems and North
American fluvial systems as well as fossils representing different types of preservation
from various depositional contexts and ages in East Africa and North American. A recent
addition consists 0of ~5,000 modern specimens assembled by Gifford-Gonzalez and Haynes
from decades of experimental, ethno-archaeological, and landscape-scale taphonomic
research. The NTRC specimen catalogue, along with supporting field notes and
photographs, will be available via a searchable online database on the Smithsonian
Institution’s Department of Paleobiology collections website. The NTRC provides
paleontologists, paleoanthropologists, zooarcheologists, and forensics specialists with a
comparative resource for interpreting the taphonomy of fossil and modern bones. It is the
first global taphonomy repository and is designed to grow with future additions of modern
and fossil bones that document known or inferred taphonomic processes.

Grant Information

National Science Foundation Collections Grant 1145777 to Gifford-Gonzalez and Haynes

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

ESTIMATING THE STATISTICAL ERROR OF OBSERVED
BIOSTRATIGRAPHIC RANGES WITHIN ADAMANIAN-REVUELTIAN
VERTEBRATE ASSEMBLAGES OF THE LATE TRIASSIC CHINLE
FORMATION OF ARIZONA TO TEST FOR AN ABRUPT TURNOVER EVENT
BEIGHTOL V, Charles V., University of Washington, Seattle, WA, United States of
America; PARKER, William, Petrified Forest National Park, Petrified Forest National
Park, AZ, United States of America; MARTZ, Jeffrey W., Houston, TX, United States of
America; MARSH, Adam D., Petrified Forest National Park, Petrified Forest National
Park, AZ, United States of America

Upper Triassic deposits of the Chinle Formation have been heavily collected for vertebrate
fossils over the past century, yielding numerous specimens from diverse terrestrial
ecosystems. These deposits preserve temnospondyls, dicynodonts, sphenodontians, and an
array of archosauromorphs, especially pseudosuchians and rare avemetatarsalians. Two
locations primary for recovering these tetrapods in northeastern Arizona are the Placerias
Quarry and Petrified Forest National Park (PEFO). Recent detailed stratigraphic data from
PEFO place the boundary between the Adamanian and Revueltian estimated
holochronozones, defined by the first appearance of pseudopalatine phytosaurs, within the
middle of the Sonsela Member. This level is demarcated by a red silicified organic marker
bed termed the ‘persistent red silcrete,” which presently approximates the Adamanian—
Revueltian boundary. Detailed biostratigraphic work suggests that the observed
stratigraphic ranges of many Adamanian taxa end before this datum, including non-
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pseudopalatine leptosuchomorph phytosaurs, desmatosuchine aetosaurs, non-shuvosaurid
poposaurs, and dicynodonts. It has been postulated that these disappearances represent a
synchronous local extinction event. The range terminations are not simultaneous given the
observed data, but the ranges have not been statistically validated based on sample size.
Here we use a non-parametric method of stratigraphic range estimations to determine error
at the 50%-95% confidence levels. Several taxa such as dicynodonts, trilophosaurs, and
desmatosuchine aetosaurs have observed stratigraphic ranges confined to the Adamanian,
but low sample sizes extend potential ranges into the Revueltian. Although no
pseudopalatine phytosaurs have been found below the persistent red silcrete, our results
suggest a potential range extension below this horizon, which would decouple the base of
the Revueltian from the silcrete. Some taxa with ranges that span the Adamanian and
Revueltian boundary are the aetosaurs Typothorax coccinarum and Paratypothorax, the
archosauromorph Vancleavea campi, the pseudosuchian Revueltosaurus callenderi,
shuvosaurid poposaurs, and theropod dinosaurs. Detrital U-Pb zircon data bound the
persistent red silcrete to be near contemporaneous with increasing aridity and the
Manicouagan impact event (215 Ma), but an exact causal mechanism of the faunal turnover
is still elusive. Given resultant confidence intervals, a synchronous extinction for
Adamanian taxa is possible but cannot be verified.

Technical Session X (Friday, October 19, 2018, 9:00 AM)

REVISED AGE AND PALAEOECOLOGY OF THE DINOSAUR-BEARING
GRIMAN CREEK FORMATION AT LIGHTNING RIDGE, NSW, AUSTRALIA
BELL, Phil, University of New England, Armidale, Australia; FANTI, Federico, Alma
Mater Studiorum - Universita di Bologna, Bologna, Italy; HART, Lachlan, University of
New England, Armidale, Australia; MILAN, Luke, University of New England, Armidale,
Australia; CRAVEN, Stephen, Macquarie University, North Ryde, Australia;
BROUGHAM, Tom, University of New England, Armidale, Australia; SMITH, Elizabeth,
Australian Opal Centre, Lightning Ridge, Australia

Terrestrial vertebrates are poorly known from the Australian Cretaceous, limited to only a
handful of formations continent wide. The Griman Creek Formation (GCF.), which crops
out in north-central New South Wales near the town of Lightning Ridge, is noteworthy for
the unusual opalized preservation of its fauna as well as being the only dinosaur-bearing
terrestrial unit in the state. New U-Pb age dating of detrital zircons extracted from a layer
of distal volcanic ashfall, immediately overlying the main fossil-bearing layer revise the
maximum depositional age to early- to mid-Cenomanian, rather than late Albian as was
previously thought. The new date provides a reliable context for the GCF. fauna for the first
time, placing it temporally within the fossiliferous portion of the Winton Formation in
central Queensland. More specifically, the Lightning Ridge exposures of the GCF. sit
between (with some very minor overlap) the older Albian (Isisford and Longreach sites)
and younger Cenomanian to Turonian (Lark Quarry, Bladensburg, and Eromanga) sites
within the Winton Formation. These new constraints also permit more meaningful
comparisons between the GCF. and Winton faunas. A review of the GCF. vertebrate fauna
exposes a diversity of dipnoans, chelid and possible meiolaniform turtles, leptocleidid-like
and possible elasmosaurid plesiosaurians, anhanguerian pterosaurs, titanosauriform
sauropods, megaraptoran theropods, ankylosaurians, iguanodontians, crocodylomorphs,
and rare elements of aspidorhynchid teleosts, lamniform chondrychthians, enantiornithine
birds, stem and true monotremes, and a possible indeterminate synapsid, making it one of
the most diverse mid-Cretaceous terrestrial vertebrate faunas in Australia.

Grant Information

Australian Research Council Discovery Early Career Researcher Award (project ID:
DE170101325)

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

THE POSTCRANIAL ANATOMY OF GORGONOPS TORVUS (SYNAPSIDA,
GORGONOPSIA) FROM THE LATE PERMIAN OF SOUTH AFRICA

BENDEL, Eva-Maria, Museum fur Naturkunde Berlin, Berlin, Germany; KAMMERER,
Christian F., North Carolina Museum of Natural Sciences, Raleigh, NC, United States of
America; FROBISCH, Jorg, Museum fiir Naturkunde, Berlin, Germany

Gorgonopsia is one of the most iconic clades of synapsids (the mammalian lineage of
amniotes) and includes the top predators of the late Permian. It is yet amongst the most
obscure: even more than a hundred years after the establishment of the group, only little
research has been done on the palaeobiology of this group. Although some recent
descriptions of cranial material have been published to establish the ground work for
taxonomic work, the postcranium of gorgonopsians remained mostly understudied. In this
study, we are delivering the first thorough comparative investigation of the postcranial
anatomy of Gorgonops torvus based on SAM-PK-K10591, housed at the Iziko South
African Museum in Cape Town. Gorgonopsians are characterized by a notoriously
conservative anatomical bauplan. This has been assumed for their crania for the most part
of the last century until a few studies recently have hinted otherwise. This very subtle but
nevertheless present variation in South African gorgonopsians is confirmed for the
postcranial morphology as well, supported by our insights on postcranial specializations of
SAM-PK-K10591 compared with other gorgonopsian specimens. This is mirrored for
instance in a range of different grades of robustness of appendicular bones as well as
diverse morphologies of pectoral and pelvic features. The almost complete and articulated
medium-sized skeleton of SAM-PK-K10591 shows typical specializations (i.c., strong
forelimbs and more gracile hind limbs, adaptations for a quick pounce towards prey) to a
predatory lifestyle, similar to more distantly related sabre-toothed taxa such as the extinct
metatherian Thylacosmilus. In addition, however, our analysis of SAM-PK-K10591
reveals distinct autapomorphies of this taxon, including two posterior grooves on the medial
side of the ilium as well as the first account of a pristine and complex multi-part sternum.
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Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

THE EURASIAN EQUUS DATUM AND EARLY EVOLUTION OF THE GENUS
IN EURASIA

BERNOR, Raymond L., Howard University, Washington, DC, United States of America;
CIRILLI, Omar, University of Florence, Florence, Italy; JUKAR, Advait M., Smithsonian
Institution, Fairfax, VA, United States of America; POTTS, Richard, Smithsonian
Institution, Washington, DC, United States of America; ROOK, Lorenzo, University of
Florence, Florence, Italy; SUN, Boyang, Institute of Vertebrate Paleontology and
Paleoanthropology, Beijing, China; WANG, Shi-Qi, Institute of Vertebrate Paleontology
and Paleoanthropology, Beijing, China

The Equus Datum has been traditionally viewed as a single immigration event of a North
American Equus species into Eurasia at the base of the Pleistocene (2.58 Ma.) This
hypothesis has yet to be rigorously tested taxonomically within a geochronologically well
resolved context. Toward a better understanding of the taxonomic content of the Old World
Equus Datum, and evolutionary diversification following the datum, we have undertaken
the current review. We have recognized a very large Equus, E. livenzovensis together with
E. stenonis near the Equus Datum in the Italian record. Equus stehlini appears soon
thereafter in Italy. It is not until 1.6 Ma that a new, smaller Equus, E. altidens occurs in
Italy. In the Indian Subcontinent, Equus sivalensis is first seen at ~2.58 Ma and co-occurs
with a smaller species of Equus later in the early Pleistocene. In China, the early Pleistocene
has a robust sample of a large Equus, E. eisenmannae from Longdan, Linixia Basin
occurring unchanged from 2.55 to 1.8 Ma. Equus sanmeniensis is another common large
early Pleistocene species from China. Equus gingyangensis and E. teilhardi are two smaller
Equus species from Qingyang, Gansu. Equus gingyangensis is particularly remarkable for
its elongate slender limbs. Our current understanding is that E. sanmeniensis, E. teilhardi,
and E. gingyangensis overlapped in their age range in China and are correlative with the
Nihowanian mammal age. Equus yunnanensis has been reported from Burma and is similar
in its morphology to E. teilhardi. Remarkable is the similarity between E. gingyangensis
and E. simplicidens from the 3.3 Ma Hagerman, Idaho quarry and, in turn, their
dissimilarity with Italian Villafranchian E. stenonis. It has been further proposed that
Chinese E. sanmeniensis and E. stenonis are plausibly descendants of Chinese E.
eisenmannae. Equus first appears later in East Africa with the earliest occurrence being the
Omo Shungura Member G, 2.2 Ma. Equus is rare in the East African record until Olduvai
Bed I, ca. 1.8 Ma, where E. oldowayensis has been identified. Here, using cranial, dental,
and postcranial elements, we compare and contrast the morphologies between these
different early Pleistocene Old World lineages of Equus. We aim to understand the
taxonomic content of the Old World Equus Datum, whether it was likely a single taxon
event or multiple taxa emigrated from North America. Ultimately, we would like to
discover the origin of modern Equus lineages across Eurasia and Africa.

Technical Session III (Wednesday, October 17, 2018, 1:45 PM)

MARINE MAMMAL FEEDING DIVERSITY THROUGH TIME

BERTA, Annalisa, San Diego State Univ, San Diego, CA, United States of America;
LANZETTI, Agnese, San Diego State Univ, San Diego, CA, United States of America Key
ecologic (e.g., competition, predator-prey changes), productivity (diatom diversity), and
climatic (e.g., '*0, 3C) factors have driven patterns of marine mammal diversity through
time. In this study, we investigated feeding diversity using fossil marine mammal temporal
distributions derived from the Paleobiology Database. We divided feeding strategies of
marine mammals into four categories: biting, suction, filter, and grazing and considered
habitat (e.g., pelagic, coastal, riverine), prey types (e.g., squid, fish, benthic invertebrates,
zooplankton, tetrapods, sea grasses), and tooth pattern and cusp shape (e.g., homodont,
heterodont, pointed, rounded, filter, or edentulous). These variables were then related to
various marine mammal clades and their changes through time examined.

In agreement with earlier reports, updated generic counts reveal that the greatest diversity
of pinnipedimorphs, cetaceans, desmostylians, and sirenians occurred during the middle
Miocene following the Mid-Miocene Climatic Optimum. During the late Oligocene, the
earliest whales employed a biting strategy feeding on fish, whereas the earliest sirenians
grazed on sea grasses. Suction feeding of benthic invertebrates was the principal prey
capture strategy in the late Oligocene for cetaceans and Pliocene for pinnipedimorphs. Bulk
filter feeding in mysticetes became dominant beginning in the early Miocene. Sea otters
arose during the late Pliocene feeding on hard-shelled benthic invertebrates, thereby filling
a niche occupied during the late Miocene by the aquatic bear Kolponomos. Examination of
climate variables indicates that pinnipedimorphs are only correlated with diatom diversity
(productivity), while cetaceans are correlated with diatom diversity and '%0 (temperature).
Sirenians and desmostylians are correlated with neither ocean temperature nor
productivity. Evidence for ecologic replacement among herbivores is indicated by
disappearance of desmostylians after the Messinian coinciding with the appearance of the
sirenian Hydrodamalis lineage in the North Pacific. Convergent evolution of herbivory in
aquatic sloths was limited to the South Pacific during the late Miocene through Pliocene.
Combined, these results show that many factors likely influenced marine mammal feeding
diversity patterns in the past and a historical framework enables analysis of present day
trophic structure and predictions of future changes in marine ecosystems.

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

“BONE HUNTERS”: THE HISTORY OF WOMEN IN VERTEBRATE
PALEONTOLOGY BOOK PROJECT

BERTA, Annalisa, San Diego State University, San Diego, CA, United States of America;
TURNER, Susan, Queensland Museum, Brisbane, Queensland, Australia

Women have been pioneers in vertebrate paleontology from Mary Anning in the early 19th
century to the present day, with an increasing presence in the last 50 years. We celebrate
women vertebrate paleontologists all over the world and delve into their lives and work
examining how the lure of our discipline has spread and shaped our understanding of the
history of life on Earth. Gaining professional employment came slowly, with few women
recognized before the late nineteenth to early twentieth century, but over time the fossil
discoveries and scientific contributions of women scientists paved the way for later
generations to pursue careers in paleontology. Our principal aims are to develop a definitive
list of women in VP, both past and present, and to create a history that highlights the
important roles and the challenges they have overcome to gain degrees and
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employment, as well as attain leadership positions in professional societies and
international research projects.

We launched a Go Fund Me project (www.gofundme.com/women-in-vp-videographer-at-
svp) that will enable us to videotape interviews of a cross-section of SVP members at the
Albuquerque meeting to provide diverse perspectives of their experiences. Now more than
700 women strong (and counting!), our on-line database of Women in Vertebrate
Paleontology (see Research Gate project www.researchgate.net) is available for review,
revision and updates. We need your help in our search for the names, photos, and
contributions of women VPers that have collected, taught, or pursued research in our
discipline. To provide a framework for collecting and evaluating diversity data going
forward, in our poster and forthcoming book, we review long-term gender trends, identify
strategies that are working, and highlight additional actions needed to ensure diversity and
inclusion, thus broadening the reach of SVP and our science.

Grant Information

We are grateful to Go Fund Me donors for our video session.

Technical Session XVIII (Saturday, October 20, 2018, 1:45 PM)

ENDOCRANIAL SHAPE VARIATION WITHIN THE SQUIRREL-RELATED
CLADE AND THEIR FOSSIL RELATIVES USING 3D GEOMETRIC
MORPHOMETRICS:  CONTRIBUTIONS OF LOCOMOTION AND
PHYLOGENY TO BRAIN SHAPE

BERTRAND, Ornella C., University of Toronto, Scarborough, Toronto, ON, Canada;
SILCOX, Mary T., University of Toronto, Scarborough, Toronto, ON, Canada
Three-dimensional geometric morphometrics has been used by paleontologists to examine
the relationship between skeletal elements and variables such as phylogeny and ecology.
These methods have rarely been employed to understand the possible association between
these variables and endocranial shape. Endocasts are the imprint of the brain against the
inner part of the cranium and are the best proxy for investigating brain shape and size in
fossil mammals. The goal of this study is to examine the endocranial morphology of the
squirrel-related clade by using three-dimensional geometric morphometrics. This clade is
taxonomically and ecologically diverse, and includes tree squirrels, the mountain beaver,
and dormice. Virtual endocasts for Ischyromyidae, a primitive group of rodents likely to
be related to the squirrel-related clade, were also included. A total of 30 landmarks were
taken on 32 extant and fossil specimens.

The results show that endocranial shape and size are significantly correlated in this sample
in that smaller endocasts are wider laterally than larger endocasts. The principal component
analysis (PCA) reveals that endocranial shape is clearly distinct for Sciuridae,
Aplodontidae, Gliridae, and Ischyromyidae. Endocranial shape variation is associated with
changes in the development of the neocortex, cerebellum (including the paraflocculi), and
olfactory bulbs. The Kmult test shows that endocranial shape reflects phylogenetic
relationships among the four families and within Sciuridae. In the PCA analysis, flying
squirrels show the most distinct endocranial morphology among squirrels, overlapping the
least with other tribes and subfamilies. This result suggests that gliding may have imposed
specific constraints on cranial shape and indirectly on endocranial shape. The endocasts of
fossil and modern fossorial Aplodontidae have a similar shape to those of Ischyromyidae.
This finding could be the result of convergence related to fossorial specializations in later
occurring Aplodontidae, as previously hypothesized. In an example of mosaic evolution,
extant Sciurini retain primitive cranio-dental and postcranial features but are distinct in
endocranial shape from the early Sciurini Protosciurus. From the data gathered, phylogeny
and locomotion both have an impact on endocranial shape in our rodentsample.

Grant Information

NSERC Discovery Grant to MTS and support from the Office of Vice Principal/Dean,
University of Toronto, Scarborough to MTS

Romer Prize Session (Thursday, October 18, 2018, 8:45 AM)

DIETARY ECOLOGY OF PTEROSAURS USING QUANTITATIVE 3D
TEXTURAL ANALYSIS OF TOOTH MICROWEAR

BESTWICK, Jordan, University of Leicester, Leicester, United Kingdom

Pterosaurs were integral components of Mesozoic terrestrial and coastal ecosystems, yet
their feeding ecology remains poorly constrained. Postulated pterosaur diets include
insectivory, piscivory, carnivory, and frugivory, but many dietary hypotheses are little more
than speculation based on scant evidence and untestable analogies. We have developed a
more robust approach based on quantitative analysis of the micron-scale 3D textures of
worn pterosaur tooth surfaces—dental microwear textural analysis—never before applied
to pterosaurs. Microwear, produced as scratches and chips generated by food items, creates
characteristic surface textures on teeth that vary according to diet. These textures can be
quantified using International Organization for Standardization roughness parameters to
determine if surface textures significantly differ between taxa from different dietary guilds.
This technique therefore provides direct evidence of the nature of what has been consumed,
and analysis does not rely on assumptions of a close relationship between the morphology
and inferred functions of teeth.

Dietary analysis was based on microwear from non-occlusal tooth surfaces of 13 species
of pterosaur. This was compared with data from extant taxa with known diets (bats, monitor
lizards and crocodilians, including insectivores, piscivores, carnivores, and omnivores).
The first axis of a Principal Component Analysis (PCA) of 14 texture parameters which
significantly differed between extant taxa explained 70.9% of the variation in surface
textures and negatively correlated with the percentage of vertebrates in the diet (p=-0.2798,
p=0.0367). It positively correlated with the percentage of invertebrates in the diet (p=-
0.469, p=0.0003) and degree of dietary generalism (p=0.2982, p= 0.0256). Projecting
pterosaur microwear texture data into this multivariate space allows robust inference of
respective diet. Microwear from Dimorphodon for example, previously hypothesised as a
piscivore, indicates a diet of vertebrates and invertebrates. Microwear from Darwinopterus,
disputed as a carnivore or a piscivore, instead provides evidence of insectivory. Dietary
analysis from microwear provides new evidence and novel insights into the ecological roles
of pterosaurs and pterosaur dietary evolution.
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Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

EVOLUTION OF EARLY EUPRIMATE LOCOMOTOR AGILITY AND
HEARING SENSITIVITY: INSIGHTS FROM THE INNER EAR OF CANTIUS SP.
(BIGHORN BASIN, WYOMING, EARLY EOCENE, WASATCHIAN NALMA)
BHAGAT, Raj, University of Toronto Scarborough, Scarborough, ON, Canada; SILCOX,
Mary T., University of Toronto Scarborough, Scarborough, ON, Canada

Measurements of aspects of the inner ear are informative about agility level (i.e., jerkiness
of movement) and hearing sensitivity. Animals with larger semicircular canals (SCCs)
relative to body mass have faster, jerkier locomotion compared to animals with smaller
SCCs. Dimensions of the cochlea and oval window correlate with low- and high-frequency
hearing sensitivities, respectively. In this study, agility and hearing sensitivities are
reconstructed from the inner ear of the adapoid primate Cantius sp. based on DMNS EVP
124767 from the early Eocene (Wa5) of the Bighorn Basin, Wyoming. DMNS EVP 124767
comprises associated dental and neurocranial fragments including the right ear; lateral and
posterior SCCs as well as the cochlea are preserved and were segmented from microCT
data using Avizo 9.0.1.

The only previously studied specimen of the genus, pertaining to Cantius nuniensis, yielded
an agility score of 2.9 (slow-medium slow), in the range of European Adapis. The North
American notharctids Smilodectes and Notharctus, which have been reconstructed as
having exhibited better developed leaping adaptations than Cantius, have relatively higher
scores, in the medium slow-medium range. DMNS EVP 124767 has an agility score of 3.1
(slow-medium slow), which is in line with the reconstruction of Cantius nuniensis. This
supports previous speculations that the genus had lesser propensities for leaping than other
notharctids. However, it is surprising considering the postcrania of the genus show some
adaptations for leaping, a relatively agile locomotor mode. Existing data on hearing
sensitivities mostly come from the European Adapis while previous data for notharctids are
limited to the low-frequency thresholds. The hearing sensitivities for DMNS EVP 124767
are reconstructed as 38.8 dB for low-frequency sounds (250 Hz) and 25.2 dB for high-
frequency sounds (32 kHz). This provides the first reconstruction of high-frequency
hearing sensitivity for notharctids. Overall, the reconstructions are in the range of other
adapoids, including high-frequency sensitivity. These data support the idea that with the
evolution of early euprimates, low-frequency hearing sensitivity increased while high-
frequency hearing-sensitivity decreased relative to stem primates. In sum, these
reconstructions provide additional context to the ecology and evolution of early euprimates.
Grant Information

Supported by an NSERC Discovery Grant to MTS

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

SKULL ONTOGENY IN DINOSAURS AND OTHER ARCHOSAURS DIVERGES
FROM THE ANCESTRAL REPTILIAN GROUND PLAN AND BEARS
SIGNATURES OF BOTH EARLY REPATTERNING AND TERMINAL
ADDITION.

BHULLAR, Bhart-Anjan S., Yale University, New Haven, CT, United States of America
The heads of living birds and crocodiles could, in many ways, not be more different. Avian
skulls are lightweight and thin-boned, adapted to contain organs modified for flight and
maintenance of the highest metabolisms in the animal world. Crocodylian skulls are heavy
and thick, able to withstand great forces and shaped to facilitate amphibious ambush
predation. Both skull types derive from the ancestral archosaurian condition, which is
similar to neither in adulthood. Here I use new CT data from a range of taxa from ancestral
reptiles to modern archosaurs, including ontogenetic series of nonavian dinosaurs, in order
to trace the evolutionary and ontogenetic trajectories of the archosaurian skull. The
archosaurian skull is tall and narrow, featuring an expanded gape and elaboration of the
paranasal sinuses, as well as rearrangement of the jaw adductor musculature. Early stem
crocodiles show a trend toward increased thickness of cranial bones, which continues into
the crown. Stem birds, including nonavian dinosaurs, demonstrate the opposite tendency—
toward lightening of the cranium. The overall shape of the embryonic archosaurian head is
remarkably similar to that of early archosauromorphs. This suggests that derived
archosaurian characters were added to the later part of ontogeny, a process sometimes
known as terminal addition. Facial bones, including the premaxilla and maxilla, show
crocodile-specific and bird-specific features, including modifications to fenestration, upon
ossification, indicating that many facial changes owe to early patterning alterations instead
of terminal addition. The skull roof, however, goes through a stereotyped series of
alterations, and the most notable features of calvarial development stem from
peramorphosis in extant crocodiles and pacdomorphosis along the stem of birds. In general,
many crocodylian-specific features are added late in ontogeny, after ossification or
chondrification, which suggests terminal addition. Bird-specific features are in many cases
present from the beginning of ossification, which suggests earlier repatterning.

Grant Information

Funded by Yale University and the Yale Peabody Museum of Natural History

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

PALEOENVIRONMENT OF THE SOUTHERN EXTENT OF THE LATE
CRETACEOUS WESTERN INTERIOR SEAWAY: EVIDENCE FROM STABLE
OXYGEN ISOTOPE ANALYSES OF THE INOCERAMID PLATYCERAMIS
PLATINUS

BIASATTI, Dana M., University of Notre Dame, Notre Dame, IN, United States of
America; MONTGOMERY, Homer, University of Texas at Dallas, Richardson, TX,
United States of America
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Bulk and serial oxygen isotope compositions of the inoceramid bivalve Platyceramis
platinus were determined to examine the paleoecology of this extinct taxon and to evaluate
regional seasonality and paleoclimate in the southern extent of the Late Cretaceous Western
Interior Seaway (WIS). Proxy paleoenvironmental examination of the WIS is important for
the understanding of marine vertebrate evolution in this region. The specimens were
collected in the Big Bend region of Texas, from the uppermost Boquillas Formation San
Vicente member (late Coniacian), which is a 132 m thick limestone, chalk, and marl
sequence that was deposited in a outer shelf environment at the confluence of the Late
Cretaceous WIS and Tethys ocean. X-ray fluorescence (XRF) and Fourier-transform
infrared spectroscopic (FTIR) analyses of the specimens and O-isotope analysis of the
surrounding matrix support good preservation of the original shell material. Serial 0'%0
values of the shells range from -3.0 to -5.6 %o, with a mean delta value of -3.6 %o,
suggesting a shallow marine environment with freshwater influence. Contributions of
meteoric water from precipitation/continental runoff is supported by the sedimentology of
the collection locality. However, planktonic forams and radiolarians are present while
benthic forams are absent from the sequence, suggesting either a deep ocean or dysaerobic
bottom waters, or both. Because inoceramids and planktonic microfossils are known from
benthic sedimentary sequences deposited under low oxygen conditions, it is possible that
this was a shallow dysaerobic shelfenvironment. Temperature reconstructions range from

13.0 to 24.4°C, with a mean annual temperature of 15.4°C, which is consistent with
previous proxy studies of the WIS at similar latitudes. Seasonal variations in 8'30 values
and temperature reflect evaporation/precipitation dynamics at the ocean surface and
indicate increased freshwater input during warming events.

Technical Session V (Thursday, October 18, 2018, 10:45 AM)

A  MULTIPROXY APPROACH TO TRACKING ARIDITY ACROSS
AUSTRALIAN LANDSCAPES USING BRUSHTAIL POSSUMS (MARSUPIALIA,
PHALANGERIDAE, TRICHOSURUS)

BIEDRON, Eva M., Vanderbilt University, Nashville, TN, United States of America;
DESANTIS, Larisa, Vanderbilt University, Nashville, TN, United States of America
Australia’s geological and paleontological record shows long-term aridification, making it
a particularly interesting system to assess long-term responses to climate change.
Geochemical analysis of tooth enamel as well as dental microwear texture analysis
(DMTA) can provide a proxy for the vegetation an organism encountered and consumed
and the climate it occupied across its range. The particular climatic or environmental signal
captured in a taxon’s dentition may differ based on its drinking behavior, physiology, and
food source. Therefore, it is first necessary to examine relationships between climatic
variables and both isotopic and DMTA signals recorded on or in teeth in modern organisms.
Small arboreal marsupials were abundant during the Miocene when Australian forests were
more widely distributed and declined with the opening up of the landscape. Most dental
analyses in Australia have focused on ground dwelling marsupials; however, much can be
learned from arboreal taxa. Here, we analyzed stable carbon and oxygen isotope data from
incisor enamel and DMTA of the cheek teeth of two small, arboreal, primarily folivorous
marsupials, Trichosurus Vulpecula, and Trichosurus caninus. We find that relative
humidity, maximum mean annual temperature (Max. MAT) and mean annual precipitation
(MAP) best predict Trichosurus stable oxygen values (R = 0.454, p< 0.001), while Max.
MAT is positively correlated with and best predicts stable carbon isotope values of the two
taxa (R = 0.331, p < 0.001). MAP is the best predictor of complexity (Asfc; R = 0.216,
p = 0.006), suggesting that in areas with increased precipitation, Trichosurus consumes
harder objects (e.g., fruit and seeds or woody browse). Max. MAT best predicts anisotropy
(epLsar; R =0.158, p = 0.045), indicating tougher food may be preferentially consumed in
warmer regions. When specimen complexity and anisotropy data is compared to monthly
climate data corresponding to the month of collection (best representing climate during the
time of dental microwear formation), only Max. MAT is positively correlated with
complexity (R =0.215, p=0.021). These results suggest that while stable oxygen isotopes
are positively correlated with relative aridity similar to kangaroos and koalas, diet is largely
a function of local resources and only weakly related to temperature. A combined approach
utilizing both stable isotopes and DMTA can provide complementary paleoecological data,
allowing for a more complete understanding of ancient environments and the ecology of
resident mammals.

Grant Information

NSF 1455198 (to DeSantis); Geological Society of America Graduate Student Research
Grant (to Biedron); Vanderbilt University

Technical Session V (Thursday, October 18, 2018, 11:45 AM)

INTRA-BASINAL HETEROGENEITY OF MAMMALIAN COMMUNITIES IN
THE TURKANA BASIN BETWEEN ~2.0 AND 1.4 MA

BIERNAT, Maryse D., Arizona State University, Tempe, AZ, United States of America;
BRAUN, David R., The George Washington University, Washington, DC, United States
of America; PATTERSON, David B., University of North Georgia, Dahlonega, GA,
United States of America; REED, Kaye E., Arizona State University, Tempe, AZ, United
States of America

The Plio-Pleistocene fossil record of eastern Africa is generally characterized by increasing
aridity and expansion of C4 grasslands. Between ~2—1.4 Ma, paleolake Lorenyang in the
Turkana Basin regressed in response to climate cycling, potentially restructuring the
surrounding ecosystems. Using faunal abundance of mammalian communities from the
Koobi Fora, Nachukui, and Shungura formations around paleolake Lorenyang, we
investigated trends in ecosystem dynamics in response to this geomorphic change. The
geographic locations of these formations (to the east, west, and north of Lake Lorenyang)
are ideally positioned to investigate the spatial and temporal dynamics of mammalian
communities of the Turkana Basin. Specifically, the paleoenvironments of the Shungura
Formation (Fm.) have been hypothesized as a buffer for mesic-adapted taxa during cycles
of increased aridity in the Basin. We test this hypothesis by investigating the relative
abundances of mesic and arid-adapted fauna within each formation. If the Shungura Fm.
acted as a buffer for mesic-adapted taxa, we would expect to see an increase in the
prevalence of mesic taxa in this formation during increased aridity and lake recession.
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We included cranial and post-cranial elements attributed to the families Bovidae (n >
4,000), Suidae (n > 1,500), and Equidae (n > 500) in the analysis. During the time of
maximum lake recession (~1.8-1.5 Ma), an increase in the number of mesic-adapted
Reduncini (Bovidae) fossils were identified from the Shungura Fm., while the Koobi Fora
and Nachukui fms. display an increase of arid-adapted Alcelaphini (Bovidae).
Furthermore, Kolpochoerus, a suid genus attributed to mixed habitats, are most abundant
in the Shungura Fm. at this period, while Metridiochoerus, an arid-adapted suid, dominated
the Koobi Fora and Nachukui fms. Finally, Eurygnathohippus (Equidae) persisted in the
Shungura Fm. during periods of decline and even extirpation in the other two formations.
These data suggest that Eurygnathohippus may be more mesically-adapted than previously
recognized. Our results indicate that the Shungura Fm. was likely a buffer zone for mesic-
adapted taxa during periods of fluctuating lake size and aridity. Finally, correspondence
analysis also supports differences in habitats between these three regions of the Turkana
Basin.

Grant Information

Research was supported by the U.S. NSF, OISE awards 1358178 and 1358200, and a NSF
Doctoral Dissertation Improvement and Wenner-Gren Dissertation Fieldwork grants to
DBP.

Technical Session III (Wednesday, October 17, 2018, 4:00 PM)

A REASSESSMENT OF VARIATION IN DENTAL AND MANDIBULAR
CHARACTERS OF BASAL ODOBENIDS

BIEWER, Jacob, California State University Fullerton, Fullerton, CA, United States of
America; PARHAM, James F., California State University Fullerton, Fullerton, CA,
United States of America; VELEZ-JUARBE, Jorge, Natural History Museum of Los
Angeles County, Los Angeles, CA, United States of America

If few specimens of each taxon in a clade are known, then characters that vary individually
within a species may confound the recognition of taxa and phylogenetic analysis. It is
possible to develop assumptions about the variation of characters by studying variation in
extant lineages, but in some cases the morphology of the fossil forms are different enough
to make this difficult. Walruses (odobenids) are an example of a clade with taxa that are
known from few specimens and lack good modern analogs for some character complexes.
Basal odobenids (defined as those phylogenetically outside the “dusignathine” + odobenine
clade) are transitional between enaliarctine-like morphology (double rooted complex teeth)
and the highly specialized condition seen in the extant Odobenus rosmarus (single rooted,
peg-like teeth, loss of teeth). Most of the characters that distinguish basal odobenids from
one another, and are used in phylogenetic analyses, are from this character complex.
Excluding the very early walruses, Proneotherium reppeningi and Neotherium mirum, all
other basal odobenids (n=9) are represented by just 0-2 (1.11 mean) described skulls and
0-2 (0.67 mean) described mandibles. Here we report on six new specimens (five skulls,
six mandibles) of a new species of basal odobenid with partial to complete dentitions from
the 'Monterey' Formation of Aliso Viejo (Orange County, Southern California, U.S.A.).
Eleven of the 32 (34%) dental and mandibular cladistic characters that distinguish basal
odobenids vary within the Aliso Viejo species. Eight of these 11 characters segregate
between males and females within the Aliso Viejo sample, but the pattern of putative sexual
dimorphism does not hold when compared to other taxa where males and females are
known. The variation in the Aliso Viejo samples suggests that we should expect more
variation in dental and mandibular characters in more poorly known taxa if more specimens
are found. This variation must be considered when diagnosing new species and delineating
OTUs for phylogenetic analyses, which is especially important given the high number of
undescribed specimens of basal odobenids.

Grant Information

This work was facilitated by a National Science Foundation grant for Collections in
Support of Biological Research (NSF grant #CSBR-1349430).

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

TRAINING THE NEXT GENERATION OF SCIENTIFIC RESEARCHERS IN
BOTH RESEARCH METHODS AND PUBLIC COMMUNICATION AT RANCHO
LA BREA—A MELTING POT OF CURRENT AND ANCIENT DIVERSITY
BINDER, Wendy J., Loyola Marymount University, Los Angeles, CA, United States of
America; DESANTIS, Larisa G., Vanderbilt University, Nashville, TN, United States of
America; LINDSEY, Emily, Los Angeles, CA, United States of America; MEACHEN,
Julie, Des Moines University, Durham, NC, United States of America; O'KEEFE, F. R.,
Marshall University, Huntington, WV, United States of America

The Rancho La Brea tar pits are famous for the quantity, quality, and diversity of fossil
organisms they contain, and they span a critical time in Earth’s history (the past 50,000
years), which saw major climatic fluctuations, the arrival of humans in North America, and
the end Pleistocene extinction event that wiped out more than two-thirds of the large
mammals on the continent. Moreover, this fossil site is located in the middle of Los Angeles
and is visited by millions of 'future scientists' that reside locally or have trekked across the
globe to visit this unique fossil site. Our NSF-funded project entitled “Collaborative
Research: RUI: Chronology and Ecology of Late Pleistocene Megafauna at Rancho La
Brea” has the objective of understanding how climate change over the terminal Pleistocene
influenced the diets and morphology of large herbivores and carnivores, and to characterize
its role in the end-Pleistocene extinction. As critical as the scientific research is the training
of the next generation of scientists in both scientific methods and public communication.
As part of this project, we are training cohorts of undergraduate students to do both
dedicated summer research full time, along with continuing collaborative research during
the school year where they can gain a depth of knowledge, learn how to do independent
research, and work to present their research to their peers and the public. As many of these
students are the future face of science, it is critical that they also learn to effectively
communicate their science to visitors. Through their summer training, they work 'on
exhibit' in the Museum’s Fishbowl lab, and emerge each day to interface with the public (on
the other side of the window), communicating the scientific data collection methods and
broader impacts of their research to the public. Doing this on a regular basis and from the
onset of training allows the scientific tasks and broader impact activities to blend and
become one and the same. As part of formal student training, mentors will prepare students
to discuss scientific concepts with a public that comprises a huge diversity

October 2018 PROGRAM AND ABSTRACTS

of ages, origins, and viewpoints. Students also test teacher workshop activities
communicated at the SVP Educators Workshop, providing feedback on what worked, what
needs to be revised, and what they would do differently. The early immersion of science
and broader impacts in student training helps prioritize the need for both; a paradigm shift
has occurred within the sciences that must then be transferred to the nextgeneration.
Grant Information

NSF EAR - Sedimentary Geology and Paleobiology

Technical Session IX (Friday, October 19, 2018, 10:30 AM)

OLFACTION WRITTEN IN BONE: USING THE CLOSE LINK BETWEEN
CRIBRIFORM PLATE AND OLFACTORY RECEPTOR GENE REPERTOIRE
SIZE TO PREDICT OLFACTORY ABILITY IN SMILODON FATALIS

BIRD, Deborah J., University of California Los Angeles, Los Angeles, CA, United States
of America; FOX-ROSALES, Lester, University of California Los Angeles, Los Angeles,
CA, United States of America; VAN VALKENBURGH, Blaire, UCLA, Westwood, CA,
United States of America

Nearly every mammal is assumed to have a keen sense of smell. Yet, mammalian olfactory
systems have undergone losses as well as gains throughout evolutionary history, resulting
in a wide diversity of olfactory morphologies and olfactory receptor (OR) gene repertoires
across all orders. One clue to the evolution of mammalian olfaction lies deep within the
skull in a small, cryptic, perforated bone that separates snout from brain, called the
cribriform plate (CP). The CP is the only passageway for axons from sensory neurons in
the olfactory epithelium as they cross from the snout to the olfactory bulb of the brain and
for this reason offers an osteological record of the relative olfactory innervation an animal
invests in smelling. Olfactory nerves passing through the CP are projections from multiple
neuron subpopulations, each of which expresses a single OR gene in the animal’s genome.
Because each functional OR gene is represented by a distinct population of some thousands
of neurons, all of which leave their imprint in the CP bone early in development, we
hypothesized that losses and expansions in OR gene repertoires are reflected in smaller and
larger CP morphology, respectively. To test this, we used CT scans and 3D imaging to
analyze relative CP size of 27 species with known OR gene repertoires. Results showed
that across all mammalian superorders, from dolphin to elephant, CP size correlates closely
with the number of functional OR genes in a species genome. The regression equation from
this correlation allowed us to predict a possible OR gene repertoire of an extinct mammal,
the sabertooth cat (Smilodon fatalis), for which only the imprint of olfactory tissue in the
CP bone remains. Using the surface area of Smilodon’s well-preserved CP, as measured
from a CT scan, we estimated that this extinct felid’s OR gene repertoire may have been
comparable to, but slightly smaller than, that of the extant domestic cat. The close link we
found between CP morphology and OR gene number points to an underlying
developmental intersection of genes, neuroanatomy, and skull morphology along the
peripheral olfactory pathway from nose to brain. Because OR gene number is known to be
linked with odorant discrimination ability, these results reinforce relative CP size as a
stand-alone metric of olfactory function that can be applied to extinct species from which
molecular data can no longer be extracted.

Grant Information

NSF Graduate Research Fellowship Program grant DGE-1144087; NSF grants: 10S-
1119768,10S-1457106, BCS/10S-0924592, BCS-1231350, BCS-1231717, BCS-0959438

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

MORPHOLOGICAL SIMILARITY IN THE DENTITION OF RODENTS,
MULTITUBERCULATES, AND PLESIADAPIFORMS DURING THE LATE
PALEOCENE IN NORTH AMERICA

BIRLENBACH, David M., University of Minnesota, Minneapolis, MN, United States of
America; FOX, David L., University of Minnesota, Minneapolis, MN, United States of
America

During the late Paleocene epoch, species of Rodentia emigrated out of Asia across holarctic
pathways into North America and Europe. The timing of their arrival and subsequent
radiation in North America and Europe coincided with decreasing species richness of
endemic Multituberculata and several lineages of stem Primates (plesiadapiforms). The
inverse pattern between rodent and multituberculate and plesiadapiform taxonomic
richness has been suggested to be evidence of competition between the groups. However,
for competition to occur, rodents must have had niches that overlapped with those of
multituberculates and plesiadapiforms. One aspect in which competitors are predicted to
overlap is in their diets, which is reflected in their tooth morphology. To test for
overlapping dietary niches and to examine whether the dietary niches of the endemic clades
changed with the arrival of rodents, we quantitatively analyzed the morphology of isolated
teeth and partial and complete tooth rows (43 specimens total) of rodents,
multituberculates, and plesiadapiforms from late Paleocene localities in the Bighorn Basin,
WY that were deposited before and after the immigration of rodents (Tiffanian and
Clarkforkian North American Land Mammal ages, respectively). 3D surface models of the
teeth were constructed from microCT scans and a series of linear, 2D, and 3D shape
descriptors previously shown to reflect dietary category in extant North American rodents
were collected at multiple tooth positions (p3—m3). We natural log-transformed all data
and used pairwise Wilcoxon rank-sum tests to test for changes in mean values of the groups
both within and between faunas. For the Clarkforkian sample, rodent molars are not
statistically distinct from those of multituberculates or plesiadapiforms for any of the
individual measures, suggesting some degree of overlap in dietary niche among species of
all three groups. However, neither multituberculates nor plesiadapiforms exhibit
statistically significant changes in mean values from the Tiffanian to the Clarkforkian
fauna, suggesting that little or no character displacement, hence no dietary niche
displacement, occurred in the incumbent taxa in the immediate aftermath of the
immigration of rodents. Our initial results suggest that immigrant rodent taxa may indeed
have been ecologically similar to North American species of multituberculates and
plesiadapiforms and that niche overlap and competition may have factored into the eventual
extinction of the incumbent groups.

91



Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

TESTING ASSOCIATIONS BETWEEN CENTRE OF MASS, BODY
PROPORTIONS, AND LOCOMOTOR HABIT IN ARCHOSAURIA

BISHOP, Peter J., Royal Veterinary College, Hatfield, United Kingdom; ALLEN, Vivian
R., Royal Veterinary College, Hatfield, United Kingdom; BATES, Karl T., University of
Liverpool, Liverpool, United Kingdom; HENDERSON, Donald M., Royal Tyrrell
Museum of Palacontology, Drumheller, AB, Canada; HUTCHINSON, John R., Royal
Veterinary College, Hatfield, United Kingdom

Archosauria contains many species with divergent locomotor habits, ranging from
quadrupedal through facultatively and habitually bipedal forms, in both the pseudosuchian
and ornithodiran lineages. Locomotor ability is influenced by numerous factors, including
body mass, limb size and proportions, and the location of the whole-body centre of mass
(COM). In particular, COM position has frequently been estimated and used to evaluate
locomotor habits in extinct terrestrial archosaurs. Here, we synthesize previously published
digital volumetric estimates of mass and COM with estimates of gross body proportions
(glenoacetabular distance, femur length, and hindlimb vs forelimb length ratio) in 65
species of extant and extinct archosaurs. In addition, new modelling results are derived for
two previously unstudied taxa, the ornithopod Muttaburrasaurus and the pseudosuchian
Batrachotomus, to test their hypothesized locomotor habit. Phylogenetically-informed
principal component (PC) analysis is used to test associations between anatomical
parameters and the consensus locomotor habit for each taxon (‘bipedal’, ‘quadrupedal’,
‘facultative bipedal’, or “‘unknown’). We find a very strong distinction between bipedal and
quadrupedal taxa in PC space, as indicated by both one-way, non-parametric, multivariate
analysis of variance (F2,62 = 8.8955, P < 0.001) and minimal overlap of their respective
morphospaces (< 4% by volume). These findings are robust to alterations in assumed
phylogenetic relationships between taxa. Facultatively bipedal taxa neatly bridge between
the bipedal and quadrupedal groups, and both Muttaburrasaurus and Batrachotomus are
found to likely be quadrupeds. No PC is strongly loaded by COM in isolation of the other
parameters; in particular, the first PC is also markedly loaded by femur length and limb
length ratio. These results highlight the utility that a holistic, multivariate approach can
bring to quantitative assessments of locomotor habit in extinct archosaurs. Interestingly,
despite being largely distinct from quadrupeds in PC space, bipeds still show high variance
in the first two PCs, which account for > 65% of total data variance. This suggests that
bipedal archosaurs may have had fewer constraints on body dimensions compared to
quadrupedal archosaurs, which may underlie their proliferation and radiation throughout
the Mesozoic era.

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

RESEARCH EXPERIENCE IN PALEONTOLOGY CHANGES ATTITUDES,
IMPROVES SCIENCE COMMUNICATION, AND INSPIRES HIGH SCHOOL
STUDENTS TO PURSUE STEM CAREERS

BITTERMAN, Kathleen, Des Moines University, Des Moines, 1A, United States of
America; TOMIYA, Susumu, Des Moines University, Des Moines, IA, United States of
America; REDMAN, Cory M., Drake University, Des Moines, 1A, United States of
America; CAIN, Kacia, Des Moines Central Campus, Des Moines, 1A, United States of
America; MEACHEN, Julie, Des Moines University, Des Moines, 1A, United States of
America

Despite rising emphasis on STEM education, public high-school students typically receive
minimal exposure to historical biology/geology in school, and opportunities to participate
in hands-on paleontological research and collections care are rare. We believe greater
access to such opportunities will improve the public’s scientific literacy on biodiversity
under global change, raise awareness about the foundational role of natural history
collections in science, and increase the diversity of workers in paleontology. Additionally,
these experiences will allow the high-school students to more effectively engage in
scientific discussions with peers and others in the scientific community as well as with
business and government leaders.

Outreach at the high-school level is uniquely valuable because many students are exploring
their career paths. In conjunction with an ongoing NSF-funded research program on fossils
from Natural Trap Cave (NTC), Wyoming, and in partnership with Des Moines Public
Schools Central Campus, we designed and offered a weekly after school program in
paleontology for 11-12th grade students. In this semester-long, lab-based program,
students were introduced to identification and curation of fossil specimens from NTC, as
well as a variety of current paleontological questions and methods. They then analyzed
skeletal element representations at NTC to investigate the mode of bone accumulation, and
they presented their findings in professional formats at science fairs and at the Governor’s
Future Ready Iowa Summit where they explained their projects and the importance of the
fossil record to the Governor of lowa.

In a post-project survey, students reported that the program deepened their understanding
of the scientific method and fundamentally changed their perception of paleontology as a
field that was doing “much more relevant and significant work in the science community”
than they had realized. Their comments underscore the importance of (1) drawing
connections between the study of past biota and modern ecological issues and (2)
presenting a balanced portrayal of paleontological experiences to reach a broader student
audience than the field has traditionally succeeded. We think that similar, research-driven
programs can be implemented at other institutions. In all cases, formal program recognition
with course credit and sharing of suitable materials among a network of researchers will be
key to their success.

Grant Information

NSF EAR/SGP Grant No. 1425059

Technical Session XV (Saturday, October 20, 2018, 10:30 AM)

THE OVERT THEMATIC COLLECTIONS NETWORK: 3D ANATOMICAL
DATA FOR NEARLY EVERY LIVING VERTEBRATE GENUS

BLACKBURN, David C., University of Florida, Gainesville, FL, United States of
America; BLOCH, Jonathan 1., Florida Museum of Natural History, University of Florida,
Gainesville, FL, United States of America; LUO, Zhe-Xi, University of Chicago, Chicago,
IL, United States of America; STANLEY, Edward L., University of Florida, Gainesville,
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FL, United States of America; TAKANO, Oona, University of Florida, Gainesville, FL,
United States of America

The oVert (openVertebrate) Thematic Collections Network—funded by the US National
Science Foundation—is a new collaborative initiative among museums across the U.S. that
aims to CT-scan ~20,000 fluid-preserved vertebrate specimens, representing over 80% of
the approximately 10,500 extant genera. This project is generating free, publicly available
three-dimensional anatomical data housed in the online MorphoSource database. We will
also generate contrast-enhanced scans to reveal soft tissues and organs for a majority of the
living vertebrate families. Our network of leading U.S. vertebrate collections is developing
best practices and guidelines for high-throughput CT-scanning, including efficient
workflows, preferred resolutions, and archival formats that optimize the variety of
downstream applications. Using digitized collections data via iDigBio, we are locating
data-rich specimens (with geocoded locality data, associated tissues and/or media files)in
U.S. museum collections representing type species of extant genera. We then loan relevant
specimens to one of six participating institutions serving as imaging centers for the TCN.
To date, we have CT-scanned >2,300 fluid-preserved specimens that represent more than
2,100 extant genera in 500 vertebrate extant families. For the paleontological community,
these provide a rich resource for comparative and functional anatomy and reference
libraries for identifying fossils, including from screenwash. The oVert TCN will provide a
collection of digital imagery and three-dimensional volumes that is open for exploration,
download, and use by the neontological and paleontological communities.

Grant Information

Supported by NSF DBI-1701714.

Technical Session XI (Friday, October 19, 2018, 2:45 PM)

IMPLICATIONS OF IMMIGRANT ARRIVAL TIMES DURING THE
PALEOCENE-EOCENE THERMAL MAXIMUM FOR MAMMAL HABITAT
SPECIFICITY

BLOCH, Jonathan I., Florida Museum of Natural History, University of Florida,
Gainesville, FL, United States of America; MORSE, Paul E., Florida Museum of Natural
History & Department of Anthropology, University of Florida, Gainesville, FL, United
States of America; VITEK, Natasha, Florida Museum of Natural History & Department of
Biology, University of Florida, Gainesville, FL, United States of America; BOYER, Doug
M., Department of Evolutionary Anthropology, Duke University, Durham, NC, United
States of America; WING, Scott L., Department of Paleobiology, National Museum of
Natural History, Smithsonian Institution, Washington, DC, United States of America
Fieldwork in sections spanning the Paleocene—Eocene boundary in the southern Bighorn
Basin, Wyoming, has yielded 22,691 mammal fossils from 1,324 localities tied into a high-
resolution stratigraphic framework. Three distinct phases of the Paleocene—Eocene
Thermal Maximum (PETM) are recorded by paleosols, fossil plants, and isotopes: a sudden
‘onset’ with prominent negative carbon isotope excursion associated with warmer climate;
a sustained ‘body’ of hot, seasonally dry climate lasting ~100 kyr; and a more gradual
‘recovery’ when climate shifted back to cooler, wetter conditions.

The PETM onset includes the first appearances of perissodactyls and artiodactyls and a
poorly preserved flora dominated by palms. The body is characterized by dry-tolerant
plants that extend their ranges northward from the Gulf Coast Plain and southern Rockies,
and the staggered first appearances of euprimates, amphilemurid insectivores, miacid
carnivores, and hyaenodontid creodonts. These immigrants from Eurasia comprise ~20%
of North American PETM mammalian diversity. The recovery period records the first
appearances of plants known from the Paleocene of Eurasia, but no new intercontinental
mammalian immigrants.

If the immigrant mammals were tracking specific habitats, their intercontinental dispersal
would imply continuity of biomes across Holarctica. In that case, intercontinental mammal
and plant immigrants should appear concurrently. Instead, mammalian immigrants crossed
through high latitude belts of warm temperate forest and then appeared in the Bighorn
Basin during peak PETM conditions, when plant fossils suggest a dry tropical forest. Warm
temperate Eurasian plants don’t appear in the Bighorn Basin until the recovery phase, but
the rapid return of temperate forest does not coincide with an abrupt change in mammalian
community structure. The arrival of intercontinental mammalian immigrants ahead of the
floras suggests that PETM mammalian biogeographic patterns are not simply the result of
expanded habitat previously restricted to lower latitudes. Instead, mammals took advantage
of a broad range of habitats with different resources and seasonal cycles as they dispersed
between continents.

Grant Information

Supported by NSF grants EAR-0640076, EAR-0719941, EAR-0717892, EAR-0718740,
EAR-0720268, BCS-1440558, BCS-1440742

Podium Symposium (Wednesday, October 17, 2018, 11:00 AM)

THE INFLUENCE OF CROSS-TROPHIC ASSOCIATIONS ON COMMUNITY
STRUCTURE AT THE END OF THE QUATERNARY

BLOIS, Jessica L., University of California—Merced, Merced, CA, United States of
America; FITZPATRICK, Matthew C., University of Maryland Center for Environmental
Science, Frostburg, MD, United States of America; WILLIAMS, John W., University of
Wisconsin—Madison, Madison, W1, United States of America; MAGUIRE, Kaitlin Clare,
College of Idaho, Caldwell, ID, United States of America; NIETO LUGILDE, Diego,
University of Cordoba, Cordoba, Spain; WILLIAMS, J. Eric, University of California—
Merced, Merced, CA, United States of America

Climate influences the structure of both mammal and plant assemblages across space and
time, seen most clearly in the emergence of no-analog mammal and plant assemblages
coincident with no-analog climates at the end of the Pleistocene. Prior work has examined
separately the influence of climate on mammals and plants, without consideration of how
these two taxonomic groups are integrated with and co-dependent on one another—for
habitat, dispersal, resources, and other important interactions. Including both assemblages
within ecological models may be necessary to capture a fuller set of processes influencing
spatiotemporal changes in species distributions and community structure. In this study
focused on assemblages occurring in eastern North America over the last 21,000 years, we
used datasets of faunal and plant data from the Neotoma Paleoecology Database and
general dissimilarity modeling to examine whether including cross-trophic associations, in
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addition to climate, as predictors in community-level models improved the explained
amount of assemblage variation across space and time. We found that including mammals
in models of spatial plant assemblage structure influenced the amount of variation
explained, and vice versa. We further explore the magnitude of this effect, and which
components of the mammal or plant assemblages most strongly influenced variation in
community structure.

Grant Information

This work was supported by the U.S. National Science Foundation (DEB-1257033 to
J.L.B., DEB-1257164 to M.C.F., and DEB-1257508 to J.W.W.).

Technical Session III (Wednesday, October 17, 2018, 2:45 PM)

NEW FOSSILS FROM THE OLIGOCENE OF SOUTH CAROLINA CLARIFY
THE IDENTITY OF “SQUALODON” TIEDEMANI AND THE POSTCRANIAL
EVOLUTION OF EARLY ODONTOCETES

BOESSENECKER, Robert W., College of Charleston, Charleston, SC, United States of
America; CHURCHILL, Morgan, University of Wisconsin Oshkosh, Oshkosh, WI, United
States of America; BUCHHOLTZ, Emily, Wellesley College, Wellesley, MA, United
States of America; BEATTY, Brian L., NYIT College of Osteopathic Medicine, Old
Westbury, NY, United States of America; GEISLER, Jonathan H., NYIT College of
Osteopathic Medicine, Old Westbury, NY, United States of America

The genus Squalodon has historically been treated as a wastebasket for heterodont
odontocetes, with many species now reassigned to other clades (Allodelphinidae,
Kekenodontidae, Waipatiidae, Xenorophidae) based on discoveries of more complete
material. One such taxon is “Squalodon” tiedemani, a partial rostrum of uncertain age
dredged from the Wando River (Charleston, SC). Newly collected material including a
partial skull and skeleton (CCNHM 103) and an isolated skull (CCNHM 220) indicate that
“Squalodon” tiedemani is a stem odontocete with close affinities to 'Genus Y', an unnamed
Agorophius-like giant dolphin from the Oligocene Ashley (29.0-26.57 Ma) and Chandler
Bridge Formations (24.7-23.5 Ma) of the Charleston area. CCNHM 103 includes a large
cranium (CBL = 100 cm) with prominent nuchal crests, distinct intertemporal constriction,
large temporal fossae, incipient polydonty (13 upper teeth), limited heterodonty, and
thickened cementum. Postcranial elements, including 90% of the vertebral column,
numerous ribs, sternum, and much of the right flipper, shed critical light onto the poorly
understood postcranial osteology of early odontocetes. Standard measures indicate that
most vertebrac are nearly equidimensional similar to mysticetes, archacocetes, and
physeteroids (= Pattern 1 of Buchholtz) indicating undulation of the entire torso. Caudal
vertebrae indicate the presence of a tail fluke, but wide mid-caudal vertebrae suggest the
peduncle was poorly developed. The forelimb preserves well-ossified carpals and an
unusual degree of fusion in the wrist; metacarpals and phalanges are elongate and
cylindrical as in archaeocetes, suggesting a less rigid flipper than in extant Odontoceti.
Digital articulations are convex and smooth, indicating synovial finger joints. These new
discoveries highlight the stepwise evolution of the cetacean bauplan and gradual shift in
locomotor ability in early odontocetes.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

A MEADOWLARK, A CASSOWARY, AND A PUFFIN WALK INTO A BAR: A
CASE STUDY FOR IDENTIFYING CLAW SPECIALIZATION IN EXTINCT
ANIMALS

BOISVERT, Colin, UC Davis, Davis, CA, United States of America; THOMSON, Tracy
J., Davis, CA, United States of America; LOPEZ-CARRANZA, Natalia, UC Davis, Davis,
CA, United States of America

Vertebrates use their claws for different functions. Some animals have a single, highly
modified claw which differs functionally and morphologically from other claws on the
same limb. This trait, which we term claw specialization (CS), can be directly observed in
extant animals, such as birds, reptiles, and mammals. However, function cannot be directly
observed in extinct animals; other aspects (e.g., size, shape) must be used to infer function
and identify CS. A methodology for quantitatively assessing CS independent of function
is fundamental for identifying this trait in fossil taxa.

As a preliminary analysis, we chose three bird species for which CS is known via direct
observation: a meadowlark (Sturnella magna), a puffin (Fratercula cirrhata), and a
cassowary (Casuarius casuarius). Shape difference between specialized and non-
specialized claws was examined using a geometric morphometric (GM) approach and
analyzed using exploratory and statistical methods. Size difference was investigated by
measuring four distances: between flexor and extensor tubercles, from flexor tubercle to
apex, from extensor tubercle to apex, and from flexor tubercle to apex. Average values of
these measurements for each claw group were calculated and differences in these values
compared to evaluate size difference.

Size data show a large difference between claw groups in the meadowlark. However, GM
analysis showed no clear separation in shape space between them. Cassowary claws have
size differences greater than the meadowlark, and GM analysis distinguished between claw
groups as well as claw digit numbers. In the puffin, claws show tighter grouping by digit
number in shape space than the cassowary and, although the specialized claws do group
together, the non-specialized claws do not show a distinct cluster like the cassowary. The
puffin shows the least size difference between claw groups.

These results are preliminary but promising. Increasing both number of taxa and the
number of claws will further resolve size/shape differences, providing a robust
methodological framework for quantitatively assessing CS. Using only size or shape is
insufficient for identifying CS in extinct animals, since it may not offer enough resolution
to differentiate between specialized and non-specialized claws. When both methods are
integrated, the probability of confidently identifying CS is greater. Once it can be
confidently identified in extinct animals, we can begin to understand the evolutionary
mechanisms behind CS and the selection pressures driving it.
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Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

ADDITIONS TO THE VERTEBRATE FAUNA OF JEAN AND RIC EDELMAN
FOSSIL PARK, INCLUDING TEMPORAL RANGE EXTENSIONS ACROSS THE
K/PG BOUNDARY

BOLES, Zachary M., Rowan University, Glassboro, NJ, United States of America;
ULLMANN, Paul, Rowan University, Glassboro, NJ, United States of America;
PUTNAM, lan, Edelman Fossil Park, Glassboro, NJ, United States of America

Jean and Ric Edelman Fossil Park (formerly known as the Inversand site) in Mantua
Township, New Jersey, exposes one of the best outcrops of the Cretaceous—Paleogene
boundary in the Atlantic Coastal Plain. Near the base of the Hornerstown Formation at this
site is a rich K/Pg bonebed, the Main Fossiliferous Layer (MFL), consisting of a variety of
marine vertebrate and invertebrate fossils. This formation, and the MFL in particular, have
been excavated and studied for decades. However, recent excavations and microsieving of
sediments across the MFL have recovered the remains of several taxa new to the locality.
Here, we provide an updated faunal list for Edelman Fossil Park that includes expansion
of the geographic and temporal ranges of several neoselachian and actinopterygian taxa.
Because the fossil record of several represented species now crosses the K/Pg boundary,
our findings therefore also elucidate patterns of marine vertebrate survivorship after the
end-Cretaceous mass extinction event.

New additions to the fauna of Edelman Fossil Park include osteichthyans (Enchodus
gladiolus, Saurocephalus lanciformis, Atractosteus sp., Dercetidae indet.) and
chondrichthyans (Pseudocorax affinis, Notidanodon brotzeni, Heptranchias howellii,
Weltonia ancistrodon, Palaeogaleus vincenti, and Squalus sp.). The fossil record of the
phyllodontid fish Paralbula marylandica is extended back into the late Maastrichtian,
indicating that it survived the K/Pg mass extinction event. The fossil records of
Saurocephalus lanciformis, Pseudocorax affinis, the chimaeriform Ischyodus bifurcatus,
and the pycnodontid fish Anomoeodus phaseolus are extended across the K/Pg boundary
into the earliest Danian. The recovery of a single Saurocephalus at Edelman Fossil Park
also extends the geographic range of this taxon into northeastern North America. A
complete tooth of the synechodontiform shark Sphenodus cf. lundgreni was also recovered
from the MFL, providing only the second known occurrence of this species in North
America and the first with definitive stratigraphic provenance. Other notable discoveries
include a tooth of the rare crocodilian Bottosaurus harlani, a nearly complete pterygoid of
Mosasaurus hoffinanni, and an as yet undescribed avian tarsometatarsus.

Technical Session III (Wednesday, October 17, 2018, 3:00 PM)

CRANIAL ANATOMY AND SYSTEMATICS OF THE EXTINCT RIVER
DOLPHIN PARAPONTOPORIA AND RECONSTRUCTION OF THE
ANCESTRAL HABITAT OF ODONTOCETE CETACEANS

BORCE, Bridget, San Diego State University, SAN DIEGO, CA, United States of
America; LANZETTI, Agnese, El Cajon, CA, United States of America; BERTA,
Annalisa, San Diego, CA, United States of America

Parapontoporia is a common Miocene—Pliocene (7.2—1.8 Ma) fossil river dolphin from
California and Baja California, Mexico. There are currently three recognized species of
Parapontoporia: P. sternbergi, P. wilsoni, and P. pacifica. Though it is abundant in the
fossil record, the evolutionary history of Parapontoporia remains largely uncertain.
Previous studies have differed in their placement of Parapontoporia. Conflicting evidence
shows it to be the sister taxon of the La Plata river dolphin, the Chinese river dolphin, or
the South Asian river dolphin. Furthermore, the three currently recognized species of
Parapontoporia were established based on qualitative descriptions of cranial morphology
and have yet to be verified by modern standards for species delimitation. One goal of this
study was to resolve the uncertainty of the phylogenetic placement of Parapontoporia and
to verify the validity of the three purported Parapontoporia species.

In order to reveal species-level distinctiveness and phylogenetic placement of
Parapontoporia, a character matrix was constructed using 71 cranial morphology
characters. The taxon sample included Parapontoporia, seven extant odontocetes, three
extinct crown odontocetes, and one stem odontocete. Parsimony analyses were executed
using six Parapontoporia specimens as individual operational taxonomic units (OTUs) to
examine species level distinctiveness among the specimens. Another analysis included
Parapontoporia specimens as combined OTUs to examine the placement of
Parapontoporia within Odontoceti. The results of this study supported the presence of two
valid Parapontoporia species and the South Asian river dolphin as the sister taxon of
Parapontoporia.

Another goal of this study was to examine the habitat of ancestral odontocetes to provide
an ecological context based on phylogenetic position. Two different phylogenetic
hypotheses were used to perform an ancestral state reconstruction, which identified specific
odontocete ancestors that initiated occupation of freshwater habitats. One hypothesis
placed Parapontoporia as the sister taxon to the South Asian river dolphin and the other
placed Parapontoporia as sister to the Chinese river dolphin. In both analyses, the ancestral
state reconstruction explained the current diversity of river dolphins as the result of two
independent freshwater invasions. However, only the analysis that placed Parapontoporia
as sister to the South Asian river dolphin could identify a definitive freshwater ancestor of
the South Asian river dolphin.

Grant Information

Lerner-Gray Fund for Marine Research

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

NEW MATERIAL OF TURTLES (TESTUDINES) FROM THE UPPER
CRETACEOUS MENEFEE FORMATION OF NEW MEXICO

BORST, Jennifer, University of Arizona, Tucson, AZ, United States of America;
MCDONALD, Andrew T., Western Science Center, Hemet, CA, United States of America;
WOLFE, Douglas G., Zuni Dinosaur Institute for Geosciences, Springerville, AZ, United
States of America
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Recent field work in the Upper Cretaceous (lower Campanian) Allison Member of the
Menefee Formation of the San Juan Basin of New Mexico has produced a great deal of
new vertebrate material. These finds have been made possible by the combined efforts of
the Western Science Center, White Mountain Dinosaur Exploration Center, University of
Pennsylvania, and Southwest Paleontological Society. Numerous turtle specimens,
representing three taxa, have been collected. An indeterminate trionychid is known from
several partial shells and many fragments that all exhibit abundant shallow pits on the
external surface.

Two baenids are represented in the sample. One is known from a single shell fragment that
has a nodular, wavy texture with light pitting, similar to Denazinemys nodosa and
Scabremys ornata from the upper Campanian Kirtland Formation of New Mexico. This
shell fragment has a maximum thickness of approximately 6 mm, and a minimum thickness
of 3 mm. The other baenid is known from a nearly complete shell. The carapace has a
smooth, finely-ridged external surface texture and slight scallops along its caudal margin,
similar to Neurankylus baueri from the Kirtland Formation. The turtle fauna of the Allison
Member appears to be similar to that of the Kirtland Formation, though more study and
more material are necessary to fully characterize these turtles and to place them in a broader
phylogenetic and paleobiogeographic context.

Technical Session IX (Friday, October 19, 2018, 9:45 AM)

CHANGES IN HYAENODONT DIVERSITY DURING THE CARNIVORAN
INVASION OF AFRO-ARABIA

BORTHS, Matthew R., Ohio University, Athens, OH, United States of America;
STEVENS, Nancy J., Ohio University, Athens, OH, United States of America Throughout
the Paleogene, the only terrestrial mammalian carnivores in Afro-Arabia belonged to the
extinct clade Hyaenodonta. Near the Paleogene—Neogene boundary, the first species from
the order Carnivora dispersed to the island continent. Coincident with the arrival of
carnivoran lineages, hyaenodonts diversified, exhibiting ecomorphological adaptations
unknown in the clade during the Paleogene. In this study, new specimens from the early
Miocene of Kenya are referred to Neogene hyaenodonts that illustrate apparent ecological
accommodation of the newly arrived carnivorans. Many early Miocene taxa are only known
from upper or lower dentitions. Using a series of regression equations constructed for this
study, we refer isolated dentition to species known only from occluding material. We refer
lower dentition to Leakitherium hiwegi, a large species previously known from a few upper
molars. The new material reveals Leakitherium had well- developed molar talonids and a
massive p4 that is nearly as mesiodistally long as it is buccolingually wide. We also refer
new upper dental specimens to jackal-sized Dissopsalis pyroclasticus and Buhakia,
demonstrating the shift in these lineages from mesocarnivorous dentition in the Paleogene
to hypercarnivorous dentition in the Neogene. Finally, we refer upper dental specimens to
weasel-sized Exiguodon pilgrimi. With this new material, we performed a Bayesian
phylogenetic analysis, demonstrating the Paleogene—Neogene boundary was a time of
increased diversification in Hyaenodonta. Using Bayesian ancestral state reconstruction, we
show this period of taxonomic diversification is accompanied by morphological
diversification as taxa increase the surface area of the premolars relative to the molars, and
hyaenodont body size becomes more disparate as some lineages dramatically increase in
body size (e.g., Megistotherium) and others become significantly smaller in the early
Miocene (e.g., Exiguodon). The phylogenetic and morphological diversity of hyaenodonts
during the early Neogene suggests the arrival of Carnivora did not drive the incumbent
lineage to extinction, but rather to specialization. The Miocene in Afro-Arabia was an
interval of significant climatic and environmental change and specialization may have left
hyaenodonts more vulnerable to extinction than carnivorans. These patterns of
morphological accommodation and extinction can now be used to investigate similar
changes in carnivore guilds during the Neogene on other continents and in modern
ecosystems.

Grant Information

Supported by the Explorers Club, the Society for Integrative and Comparative Biology,
and the US NSF grants BCS-1638796, DEB-1311354, and DBI-112062

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

AIRWAY VARIATION AND ACOUSTIC SIGNALING IN THE CREST OF
PARASAUROLOPHINE HADROSAURIDS (DINOSAURIA: ORNITHOPODA)
BASED ON SPECIMENS FROM SOUTHERN UTAH

BOURKE, Jason M., NYITCOM at A-State, Jonesboro, AR, United States of America;
GATES, Terry A., North Carolina State University, Raleigh, NC, United States of
America; BIRTHISEL, Tylor A., University of Utah, Salt Lake City, UT, United States of
America; EVANS, David C., Royal Ontario Museum, Toronto, ON, Canada; WITMER,
Lawrence M., Ohio Univ, Athens, OH, United States of America; RIDGELY, Ryan C.,
Ohio University, Athens, OH, United States of America; DITTO, William, 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 elongated cranial crest of Parasaurolophus garners substantial interest due to the much
expanded nasal passage coursing through it. This convoluted nasal passage has been
hypothesized to function in acoustic communication for this and other lambeosaurine
species. Previous studies found that the nasal passages of P. walkeri were capable of
producing low-pitched audible frequencies around 48 Hz, whereas P. cyrtocristatus
produced a higher pitched 75 Hz frequency. Variation in the recovered frequencies is due
to the different morphology of the crests adorning these two Parasaurolophus species. Here
we present data on an unnamed species of parsaurolophine hadrosaurid from the
Kaiparowits Fm. in southern Utah. This unnamed species is known from five partial-to-
complete skulls that we used to reconstruct the complete crest and nasal passage. Our
composite revealed a crest shape intermediate between P. walkeri and P. cyrtocristatus.
Soft-tissue reconstructions of the nasal passage found that the airway was substantially
more constricted by soft tissues in the rostral-most 18% of the nasal cavity, with mucosa
and other soft tissues filling 60% of the available space. The airway comprised a larger
portion of the nasal passage postorbitally, suggesting that the rostral-most portion of the
nasal passage may have functioned more in air conditioning. Most notably, our
reconstruction of the airway did not recover a lateral diverticulum, but instead found an
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extensive, caudal looping of the ventral ascending tract of the nasal passage. We visualized
sound wave propagation in this new airway morphology using computational aeroacoustic
analysis. Our results revealed that the postorbital portion of the crest was the most
acoustically active, with the preorbital region of the crest acting more to direct sound waves
out of the nasal passage during phonation. Fluid dynamic analysis found weak airflow in
regions of the caudal loop, suggesting a significant amount of soft tissue may have been
present in this area. However, aeroacoustic analysis indicated that the multiple curves in
this region of the nasal passage may instead have functioned as a parabolic reflector that
concentrated and redirected sound waves as they passed through the crest. Our newly
interpreted nasal passage shape produced a fundamental frequency of 56 Hz for this
unnamed parasaurolophine species, making it also intermediate between P. walkeri and P.
cyrtocristatus in harmonics. This new specimen adds to the diversity in crest morphology
as well as acoustics in parasaurolophines.

Grant Information

LMW & RCR: NSF 10B-0517257, 10S-1050154, I0S-1456503

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

ENDOCAST RECONSTRUCTIONS AND COMPARISONS BETWEEN
CRICOSAURUS SP. AND STOLOKROSUCHUS LAPPARENTI

BOURQUE, Robert D., McGill, Montreal, QC, Canada; LARSSON, Hans C., McGill
Univ, Montreal, QC, Canada

Crocodylomorpha encompass a wide range of ecological niches that have spanned from
the Early Triassic to the modern era. While modern crocodilians share very similar
ecological roles to each other, they do not do justice to the long ancestry of the lineage. As
the superorder has been so diverse, differences in brain structure between species and
lincages is only to be expected. The endocasts of two extinct species within
Crocodylomorpha have been reconstructed and examined. The two species that were
reconstructed were Cricosaurus sp., a member of the marine group Metriorhynchidae, and
Stolokrosuchus lapparenti, a member of Neosuchia that lived a terrestrial or semi-aquatic
life in a fresh-water environment. The endocasts were then compared to each other,
followed by comparing each of them with the contemporary Crocodylus johnstoni and the
extinct Pholidosaurus meyeri. The species were chosen as we have excellent
reconstructions of the endocasts of modern crocodilians for comparison while the extinct
species was chosen due to the similar niche it filled to modern crocodilians, despite having
evolved from a separate branch within Neosuchia. In addition to the direct comparison of
structures, the two signature species of this poster were plotted along a bivariate graph of
brain volume for further extrapolation. Current results show that the endocast of
Cricosauurus sp. appears to be radically different from the endocasts of other members of
Crocodylomorpha, though this may be an artifact of the lower resolution of the CT scans.
Due to the poor quality of the scan, in particular the cerebrum, it is difficult to say whether
the large differences are due to ecological influences or is a matter of phylogeny. By
comparison, the endocast of Stolokrosuchus lapparenti has more in common in terms of
endocast structure and the contacts between nerves and the endocast with more derived
members of Crocodylomorpha. Smaller olfactory bulbs can likely be correlated with its
ecology as a probable mud-sifter, relying on the specialized snout tip for detecting prey
rather than smell. It is difficult to say what the function of the abnormal pneumatics present
within the skull of Stolokrosuchus lapparenti was at the given time, though it may simply
be a product of being a derived species from basal Neosuchia.

Grant Information

Delise Alison Award: $1,136

Podium Symposium (Friday, October 19, 2018, 8:45 AM)

DEPOSIT YOUR 3D DATA, BUILD A VIRTUAL MUSEUM: MORPHOSOURCE

BOYER, Doug M., Duke University, Durham, NC, United States of America;
WINCHESTER, Julie M., Duke University, Durham, NC, United States of America;
MUKHERIJEE, Sayan, Duke University, Durham, NC, United States of America;
MCGEARY, Timothy, Duke University, Durham, NC, United States of America; RYAN,
Tim, Pennsylvania State university, State College, PA, United States of America;
BLACKBURN, David C., University of Florida, Gainesville, FL, United States of America
MorphoSource is an open use data repository focused on (but not limited to) 3D media
representing museum-vouchered specimens. Here we describe the scientific and
technological context that led to the creation of MorphoSource. We also review the scope
and aims of MorphoSource, its current features, future goals, and best practices for data
management.

Improvements in 3D scanning technology over recent decades have led to increased use of
3D digital data in comparative biology, paleontology, archaeology, and the humanities.
This transition to a digital approach raises questions about minimum standards and best
practices for data access and archiving. Ideally, to validate, communicate, and extend
published studies using 3D datasets of natural history and cultural heritage objects, all
datasets referenced in such studies should be permanently archived in a way that ensures
files will remain discoverable and accessible by stakeholder communities.

MorphoSource is the only online archive designed to accept contributions of 3D data from
both independent researchers and museum collections, while also storing data in a way that
collections staff can directly manage it and track its reuse. There are no limits on file size,
which is important as 3D media can be quite large. Furthermore, it engages with standards-
setting organizations like Biodiversity Information Standards (TDWG) and working
groups like Community Standards for 3D Data Preservation (CS3DP). MorphoSource
directly partners with and has specimen records linked to national and international data
aggregating initiatives including iDigBio and the Global Biodiversity Information Facility
(GBIF), which ensures synchronization with museum collections and broad discoverability
for researchers and public alike.

At time of writing MorphoSource has 6,000 users and 600 independent contributors, but
also works directly with collections staff of more than 20 major museums including the
American Museum of Natural History, Field Museum, Smithsonian, Florida Museum of
Natural History, Harvard Museum of Comparative Zoology, and Yale Peabody Museum.
There are currently 44,000 media files on the site representing 12,000 specimens and 4,400
species. These have been downloaded 88,000 times. While MorphoSource's content
currently comes primarily from independent researchers, it is coordinating with 16 museum
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collections through an NSF-funded project called 'oVert' that will generate and make
available whole body scans of at least 20,000 species (85% of vertebrate family diversity)
over four years.

Grant Information

NSF BCS 1552848 (to DMB), NSF DBI 1661386 (to DMB, TM, TR, SM, and GF
Gunnell), and NSF DBI 1701714 (to DCB, JI Bloch, E Stanley, and DMB)

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

STERNAL ELEMENTS OF THE EARLY DINOSAUR TAWA HALLAE FILL A
CRITICAL GAP IN THE EVOLUTION OF THE STERNUM IN
AVEMETATARSALIA (REPTILIA: ARCHOSAURIA)

BRADLEY, Alexander, Virginia Tech, Christiansburg, VA, United States of America;
NESBITT, SterlingJ., Virginia Tech, Blacksburg, VA, United States of America; BURCH,
Sara H., SUNY Geneseo, Geneseo, NY, United States of America; IRMIS, Randall,
University of Utah, Salt Lake City, UT, United States of America; SMITH, Nathan, Natural
History Museum of Los Angeles County, Los Angeles, CA, United States of America;
TURNER, Alan H., Stony Brook University, Stony Brook, NY, United States of America
The sternum is a characteristic but poorly understood component of the pectoral girdle in
dinosaurs, both living and extinct. In Aves, the sternum consists of a single element that
aids in powered flight. However, our understanding of the early evolutionary history of the
dinosaurian sternum is complicated by a lack of fossil material and the fact that definitive
non-avialan theropod sternal plates have been reported from only as far back as the Middle
to Late Jurassic, within Maniraptoriformes. Here we describe the oldest known dinosaur
sternal plates from the Late Triassic Hayden Quarry (HQ) (Norian, ~212 Ma) at Ghost
Ranch, New Mexico, as well as an isolated specimen from the Sonsela Member (~216 Ma)
of the Chinle Formation near Petrified Forest National Park, Arizona. The specimens from
the HQ are attributed to the early theropod dinosaur Tawa hallae on the basis of their close
association with other 7. hallae remains, including a nearly complete skeleton. The isolated
specimen from the Sonsela Member is similar in morphology, but with several subtle
differences (such as its proportionally greater width, tapered posterior margin, and the
position of comparable ridges on the ventral and dorsal surfaces) that preclude a taxonomic
referral at this time. The morphology of all specimens is surprisingly similar to the sterna
in avialans in that they bear a sternocoracoidal process, a space along the lateral margin
likely homologous to the coracoid facet, costal processes with nutrient foramina in the
spaces between them, and a reinforcing ridge possibly homologous to the Pila coracoidea
in extant birds. From this new evidence, it is apparent that the distribution of sternal
character states across avemetatarsalians shows unexpected variation rather than a stepwise
accrual of traits leading to Aves. This was known to be the case for Cretaceous
maniraptoriforms but this new sternal material reveals a deeper evolutionary history of the
avialan morphology by pushing the appearance of the aforementioned avialan sternal
characters back to the Triassic Period. It could either be that these characters existed prior
to but were repurposed for the anchoring of powerful flight muscles in avialans or that they
evolved in Avialae independently from their early theropodrelatives.
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Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

THERE AND BACK AGAIN: BRINGING GLOBAL PALAEONTOLOGY
MOOCS BACK INTO THE UNIVERSITY

BRADLEY, Gavin J., University of Alberta, Edmonton, AB, Canada

In 2013 the University of Alberta launched their first Massive Open Online Course
(MOOC), Dino 101, as a free educational resource to anybody in the world with internet
access. Between this flagship online course and three follow-up palacontology mini-
MOOCs: Theropod Dinosaurs and the Origin of Birds, Ancient Marine Reptiles, and Early
Vertebrate Evolution, over 70,000 learners from all over the globe have enrolled to learn
more about prehistoric life.

Alongside offering these MOOC:s to the global community, the University of Alberta took
the opportunity to make them available to its own students as accredited science options.
Five for-credit palacontology courses were created, including four consisting solely of
online material, and one blended course (Paleo 201). The continuous educational challenge
for the instructors, teaching assistants, and educational developers has been: how to create
engaging, university-level courses, from subject matter initially designed for the general
public?

In order to create a unique learning experience for the for-credit student, beyond that of the
general MOOC learner, the team has had to be innovative in its pedagogy. In Paleo 201,
the online videos are married with guest lectures showcasing new research at the university,
assessed field trips to important palacontological sites, and active learning sessions that
make use of the university’s paleontology facilities, such as the Geoscience Garden and
Fossil Preparation Labs.

Even in the fully online for-credit courses, we have pursued high student engagement by
creating paper discussion groups, supplementary modules, and audio versions of the course
notes, so that they can learn on-the-go. Common questions on the general public forums
have also allowed us to identify difficult concepts, such as binomials. Targeting these
topics, we have created extra resources such as Quizlet study aids, exclusive ‘behind the
scenes’ instructor videos, and low-stakes assignments in which students may be asked to
upload a blog post documenting a new discovery, or summarise a recent paper.

Over 4000 students have taken the palacontology MOOC:s for credit at the university, and
since their introduction, the palacontology honours program has doubled in size. While
collection of student feedback on these high-touch, educational resources is ongoing, early
comments have been overwhelmingly positive, suggesting that if you are adventurous in
your pedagogy, even a hands-on discipline like palacontology can be successfully taught
online at the university level.
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Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

EARS TO THE GROUND: SEISMIC RECEPTION AND THE EVOLUTION OF A
NOVEL SENSORY SYSTEM IN NORTH AMERICAN GOPHER TORTOISES
BRAMBLE, Dennis M., University of Utah, Escalante, UT, United States of America;
HUTCHISON, John H., University of California Berkeley, Escalante, UT, United States
of America

North American gopher tortoises are the only truly fossorial turtles, a behavior that
contributes to an exceptional fossil record. Two distinct lineages of gopher tortoise,
Xerobates and Gopherus, have been separate since the late Oligocene (early Arikareean)
and include two or more living representatives each. Gopherus is more specialized, having
unique structural modifications of the cranium, cervical vertebrae, and the neck-shell
articulation. These modifications, previously linked to their biomechanical role in
burrowing, now seem functionally related to a unique sensory system as well. The most
striking feature of Gopherus is the possession of two massive saccular otoliths housed within
hypertrophied inner ear chambers. The well-defined otoliths of modern G. polyphemus
appear to be the largest such structures, both relatively and absolutely, of any known
tetrapod vertebrate. Details of the otolithic ear of Gopherus leave little doubt that they serve
as vibration sensors, whose primary role is to detect weak, low-frequency (< 30 Hz)
substrate-borne “sounds”™ propagated as seismic waves. Behavioral observations and
biophysical modelling indicate that the tortoises receive substrate signals through the shell,
either directly when resting with the plastron on the ground, or indirectly via the forelimbs,
shoulder girdle, carapace, and neck when standing. The “seismic ears” of Gopherus also
imply a capacity for directional discrimination, especially when vibrations are received
through the forelimbs. Xerobates lacks the specialized inner ear complex and almost
certainly lacks the ability to detect substrate vibrations as acutely as does Gopherus.

We suggest that the unique otolithic complex of Gopherus developed as a mechanism to
provide advanced warning against two potentially lethal threats common to the grassland
environments in which these tortoises evolved: trampling by herding ungulates and fire.
Both hazards are detectable at distance by their associated seismic signals (i.e., foot falls;
lightning generated thunderclaps). The Cenozoic fossil record of Gopherus suggests that a
key factor in the evolution of its specialized seismic detectors was the occupation of geo-
seismically “quiet” regions in central and eastern North America while the failure of
Xerobates to develop a comparable sensory mechanism may be linked to its evolution
within the tectonically active western areas of the continent. If so, this would be the first
instance of a vertebrate sensory system shaped by continental patterns of geo-seismicity.

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

ENGAGING THE SAND AND GRAVEL INDUSTRY TO HELP UNCOVER
ALBERTA’S ICE AGE RECORD

BRAMBLE, Katherine K., Royal Alberta Museum, Edmonton, AB, Canada; JASS,
Christopher N., Royal Alberta Museum, Edmonton, AB, Canada; BARRON-ORTIZ,
Christina I., Royal Alberta Museum, Edmonton, AB, Canada; BENDER, John, Royal
Alberta Museum, Edmonton, AB, Canada

In Alberta, sand and gravel deposits are the most productive settings for recovery of Ice
Age fossils. Fossils are common but thinly distributed amongst large volumes of gravel.
As a result, fossils infrequently appear via normal erosive processes. The vast majority of
Ice Age remains from sand and gravel deposits are recovered as the result of aggregate
extraction by industry. The Quaternary Palaecontology Program at the Royal Alberta
Museum has an active program focused on engaging these industry stakeholders to
facilitate the recovery of Ice Age fossils across the province. On-site visits to gravel pits
and in-house tours of the palaeontological collections are primary methods of engagement.
Three additional strategies are being implemented in an attempt to increase recovery of Ice
Age fossils and raise awareness of resources across industry. First, we developed a booklet
for distribution to industry stakeholders. The booklet highlights Ice Age mammals
commonly recovered as fossils in gravel pits and includes many pictures of typical Ice Age
fossils. We view a figure-heavy booklet as essential to communicate that Ice Age fossils
are similar in appearance to recent skeletal remains, and sometimes even identical. We also
included information on procedures that should be taken when a fossil is found, and discuss
the implications of finding fossils for industry (i.e., we address the commonly asked “Will
we be shut down?” question). Second, we created “Wild West” style ‘Wanted’ posters that
each focus on one species. Posters include pictures of fossils from individual species, a
small amount of information about that taxon, and contact information for the museum.
The posters are intended to pique the interest of industry stakeholders and repeatedly raise
awareness of fossil resources. Finally, we have developed an app to allow quick and easy
reporting of fossils by industry stakeholders. We want to have minimal impact on day-to-
day industry operations and the ease of the app allows industry staff to report a fossil and
send us an image that includes geographic data in one minute. At a minimum, these
strategies should improve recognition and recovery of fossil resources and further enhance
a positive and proactive working relationship between the Quaternary Palaeontology
program at the Royal Alberta Museum and the operators of gravel pits across Alberta.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

ON THE BANKS OF THE WESTERN INTERIOR SEAWAY: POSSIBLE
MARINE INFLUENCE AT THE J&M SITE OF THE WILLIAMS FORK
FORMATION (UPPER CRETACEOUS, CAMPANIAN) IN COLORADO BASED
ON A NEWLY DESCRIBED MICROVERTEBRATE FOSSIL ASSEMBLAGE
BRAND, Nickolas A., Appalachian State University, Gastonia, NC, United States of
America; HECKERT, Andrew B., Appalachian State Univ, Boone, NC, United States of
America; HUNT-FOSTER, ReBecca K., Bureau of Land Management, Moab, UT, United
States of America; FOSTER, John R., Museum of Moab, Moab, UT, United States of
America

The Williams Fork Formation (WFF) is an understudied member of the Upper Cretaceous
Mesaverde Group in NW Colorado. We collected microvertebrate fossil-bearing matrix
from the J&M Site, a known vertebrate fossil-bearing locality near Rangely, CO,that
represents river channel deposits in close proximity to the Western Interior Seaway.
Although few, if any, definitively marine taxa have been described from the WFF, we
report multiple species that may represent marine influence at the J&M site, including the
first specimens of multiple selachian taxa within the WFF. Batoid shark fossils are
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abundant at the J&M site, including 19 teeth belonging to the guitarfish Myledaphus
bipartitus. The rays Cristomylus sp. and Pseudomyledaphus sp. are new records for the
Williams Fork Formation, represented by three and 45 teeth respectively. These three taxa
comprise the majority (~64%) of our recovered elasmobranch fossils from the J&M site.
We also recovered 19 teeth of the hybodont shark Lonchidion griffisi, previously known
only from putatively estuarine localities in the Mesaverde Formation in Wyoming. Most
Lonchidion griffisi teeth from the J&M site are fragmentary, but multiple complete and
nearly complete crowns display clear, regular serrations along both the occlusal crest and
the labial peg, features diagnostic of the species. We also report two more selachian taxa
from the J&M site. We attribute 17 squat, inclined, triangular teeth with little to no enamel
folding on the labial surface, and no lateral cusplets to the genus Chiloscyllium. Two
elasmobranch teeth that are squat and triangular with lateral cusplets present and heavy
enamel folding on the labial surface are attributed to Cantioscyllium markaguntensis.
Lonchidion griffisi, Cantioscyllium markaguntensis, and Chiloscyllium sp. are all new
records for both the J&M site and the WFF. Isolated osteichthyan teeth belonging to
Paralbula casei and indeterminate pycnodonts may also represent marine faunal elements
present at the J&M site, and are relatively common. Teeth of the amiid Melvius sp. are the
most abundant identifiable fossil material recovered from the site, and are represented by
over 100 specimens. Along with 12 lepisosteid teeth, these fossils provide evidence for a
more freshwater fauna at the J&M site. We also repot a broken tooth of an indeterminate
lungfish, the first from the J&M site. Between the selachians and the osteichthyans, these
faunal groups may represent evidence for a brackish water depositional environment for
the J&M site.

Poster Symposium (Wednesday—Saturday, October 17-20, 2018, 4:15 — 6:15 PM)

AN ASSESSMENT OF CONVERGENCE IN ECOLOGY, MORPHOLOGY, AND
FUNCTIONAL PERFORMANCE IN OLD AND NEW WORLD VULTURES
BRANIN, Joseph R., University of South Florida, Tampa, FL, United States of America;
COBB, Samuel N., University of York, York, United Kingdom; RAYFIELD, Emily J.,
University of Bristol, Bristol, United Kingdom; BRIGHT, Jen A., University of South
Florida, Tampa, FL, United States of America

Vultures are a polyphyletic group of raptorial birds that have convergently evolved a
scavenging lifestyle, once in the New World clade (Cathartidae), and twice in the Old
World clade (Accipitridae: Aegypiinae and Gypaetiinae). Furthermore, within these groups
three specialized feeding guilds have also converged between the two families: large
“rippers,” who tear open carcasses and consume tough hides; “gulpers,” who consume soft
viscera; and small “scrappers,” who pick at the bones and scraps around a carcass. Despite
this, recent morphometric analysis has demonstrated that skull shape variation between the
two families of vultures shows a pattern that is closer to parallelism than convergence, and
that skull shape is highly allometric. It is therefore possible that the shape differences
associated with these guilds are a reflection of size-based niche partitioning, rather than
being driven by mechanical selection for different feeding styles, and that performance
may be highly constrained by phylogeny. A finite element (FE) study was conducted on
the mandibles of representatives of all three guilds in both families, using models
constructed from tomographic (CT) scans. All models were loaded with a muscle-driven
bite that was scaled to have the same applied load/surface area ratio, in order to facilitate
comparison of relative efficiency of performance between birds of different size. Although
broad similarities in deformation arise between all vultures, birds in the Cathartidae have
mandibles that are more robust and ventrally downturned than their counterparts in the
Accipitridae, leading to lower feeding stresses regardless of feeding guild. This
demonstrates that phylogeny impacts performance even in the presence of strong
morphological and ecological convergence. Interestingly, all extant members of the
Cathartidae are vultures, whereas the same is not true of Accipitridae, where vulture
ecomorphs have evolved twice from within clades bracketed by eagles (in the case of
Aegypiinae) and kites (Gypaetiinae), suggesting that differences between the families may
be tied to phylogenetic inertia in the Accipitridae. This means that the attribution of a
scavenging lifestyle to extinct birds should, in the absence of other clues such as gut
contents, be conducted within a phylogenetic context as much as possible.

Grant Information

BBSRC Grants BB/I011668/1 and BB/I011714/1

Technical Session XIV (Saturday, October 20, 2018, 9:15 AM)

THE HEAD AND SHOULDER OF A STENSIOELLID FISH RESOLVES THE
PLACODERM-GRADE AFFINITY OF THIS GROUP

BRAZEAU, Martin D., Imperial College London, Ascot, United Kingdom; CASTIELLO,
Marco, Imperial College London, Ascot, United Kingdom; FRIEDMAN, Matt, University
of Michigan, Ann Arbor, M1, United States of America

Stensioellida are an enigmatic group of jawed fishes from the Early Devonian Hunsrueck
Slate of Germany. This problematic group has been variously interpreted as either
placoderms or holocephalan chondrichthyans, and are thus relevant to questions of the
earliest appearance of the chondrichthyan crown group. Furthermore, there is an open
question as to whether Stensioellida are a natural group or a ‘wastebin’ for incertae sedis
gnathostomes from the Hunsrueck Slate. Importantly, the Hunsrueck Slate provides some
of the oldest examples of articulated placoderm fishes. Nevertheless, many of these
placoderms—putative or otherwise—have resisted anatomical and phylogenetic
understanding as a result of the highly flattened, pyritized, and weakly metamorphosed
fossils. Here we present a remarkably preserved braincase and shoulder girdle complex of
a stensioellid from the Hunsrueck Slate, which we have investigated using X-ray computed
tomography scanning. The details of the braincase show a combination of rhenanid and
‘acanthothoracid’-type placoderm characters, including paired occipital glenoids,
paravagal cavities, which confirm its placoderm-grade identity. The orbital region is
‘petalichthyid’-like, with a broad suborbital floor and well-developed transverse otic
processes bounding the orbits laterally. Our 3D data clarify the unusual shoulder girdle
morphology of Stensioella, including a key apomorphy that unites this taxon with the
specimen under study here. The stensioellid shoulder girdle most closely resembles the
peculiar morphology of rhenanids. Based on this information, we suggest that stensioellids
are proximate relatives of rhenanids. This work helps settle a long- standing debate about
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the phylogenetically enigmatic stensioellids as placoderms and establishes that the
Stensioellida are a valid taxon. The holocephalan affinity of stensioellids can be rejected.
Grant Information

European Research Council under the European Union’s Seventh Framework Programme
(FP/2007-2013)/ERC Grant Agreement number 311092

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

FRAGMENTARY SPECIMENS PROVIDE EVIDENCE FOR HIDDEN
TAXONOMIC DIVERSITY OF ORNITHISCHIAN DINOSAURS WITHIN THE
LOWER JURASSIC KAYENTA FORMATION (NORTHEASTERN ARIZONA,
US.A)

BREEDEN, Benjamin T., The University of Utah, Salt Lake City, UT, United States of
America

The Lower Jurassic Kayenta Formation in northeastern Arizona preserves the earliest
unambiguous body fossil record of ornithischian dinosaurs in North America. The most
abundant ornithischian within the Kayenta Formation is the thyreophoran Scutellosaurus
lawleri, and although a greater taxonomic diversity of ornithischian dinosaurs has been
alluded to in the literature (including a larger thyreophoran and a heterodontosaurid),
Scutellosaurus lawleri remains the only species-level ornithischian taxon named from the
Kayenta Formation. Several fragmentary pelvic and hindlimb specimens from the Kayenta
Formation are here referred to Ornithischia using both an apomorphy-based approach and
unique combinations of character states. These specimens are morphologically distinct
from Scutellosaurus, but only the femora are complete enough to infer a more exclusive
taxonomic referral within Ornithischia.

Isolated femora are referred to Ornithischia using two apomorphies: the proximal end of
the anterior trochanter is separated from the shaft by a marked cleft, and the absence of a
trochanteric shelf. Both apomorphies are convergent with several saurischian taxa, but
these specimens are excluded from Saurischia in lacking a deep groove between the lateral
distal condyle and the crista tibiofibularis. An apomorphy-based referral of these specimens
to a more exclusive clade within Ornithischia is not possible with existing phylogenetic
character sets, but the shape of the anterior trochanter hints at a possible neornithischian
affinity. In heterodontosaurids and non-eurypodan thyreophorans, the anterior trochanter
projects lateral to the greater trochanter and forms an obtuse angle with the long axis of the
articular surface of the proximal end of the femur when viewed in proximal view. In
contrast, the anterior trochanter of the isolated femora from the Kayenta Formation is inset
medially relative to the greater trochanter and forms a right angle with the long axis of the
proximal end of the femur, similar to that of the early neornithischian Lesothosaurus.
Neornithischian body fossils have been recognized from Lower Jurassic strata only in
Gondwana, but it is unclear whether their apparent absence within that same interval in
Laurasia is a natural biogeographic phenomenon or simply a result of undersampling.
Although tenuous, the possible identification of neornithischian material from the Kayenta
Formation is thus significant and encourages further paleontological exploration.

Grant Information

David S. Chapman and Inga M. Chapman Fund; Doris O. and Samuel P. Welles Research
Fund

Podium Symposium (Friday, October 19, 2018, 9:45 AM)

WWW.MARKMYBIRD.ORG: CROWD-SOURCINGMACRO-EVOLUTIONARY
PATTERNS IN BEAK SHAPE

BRIGHT, Jen A., University of South Florida, Tampa, FL, United States of America;
COONEY, Christopher R., University of Sheffield, Sheffield, United Kingdom; CAPP,
Elliot J., University of Sheffield, Sheffield, United Kingdom; CHIRA, Angela M.,
University of Sheffield, Sheffield, United Kingdom; HUGHES, Emma C., University of
Sheffield, Sheffield, United Kingdom; MOODY, Christopher J., University of Sheffield,
Sheffield, United Kingdom; NOURI, Lara O., University of Sheffield, Sheffield, United
Kingdom; VARLEY, Zo€ K., University of Sheffield, Sheffield, United Kingdom;
THOMAS, Gavin H., University of Sheffield, Sheffield, United Kingdom

The study of macroevolutionary patterns requires a comprehensive sample of the group in
question. In some large groups, this may easily run in to hundreds, if not thousands, of
species. The acquisition of three-dimensional shape data is notoriously time consuming,
and although several advances have been made in the availability of rapid or low-cost
scanning methods to capture three-dimensional surface geometries, the rapid placement of
landmarks for geometric morphometric analysis has lagged behind. This is because
automated methods of landmark placement often fail to correctly place landmarks that are
biologically homologous, and because geometric morphometrics is highly sensitive to
differences in landmarks that are placed manually, creating error when multiple human
landmarkers are recruited. In this latter case, such user errors can be minimized with
sufficient replication, but such efforts are beyond the workforce capabilities of most labs.
Birds (class Aves) have over 10,000 extant species, and much of their evolutionary success
has been attributed to the phenotypic lability of the beak. In order to quantify patterns in
beak shape macroevolution across this large clade, we created a crowd-sourcing
landmarking website, www.markmybird.org, inviting members of the public to place
simple landmarks on surface scans of beaks obtained from museum study skins, with the
ultimate goal of landmarking all bird species. Since launching in late 2015, an average of
33 beaks have been landmarked per day, with a relatively low rejection rate of
approximately 10% based on automatic detection of poorly placed landmarks, despite the
minimal training offered to users. This has resulted in over 31,000 unique landmark
configurations submitted to date. To illustrate the scientific utility of this approach, a case
study of over 2,000 species (> 97% of genera) reveals several interesting patterns that
would not be apparent at a smaller scale. These include variable rates of beak shape
evolution across the avian tree associated with changes in the mode of evolution through
time, particularly at a time bracketing the Cretaceous-Paleogene boundary, and also a
conserved trajectory of beak shape that is common across families, suggestive of an
underlying constraint on phenotype. Crowd-sourcing is therefore a viable and attractive
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option for groups wishing to obtain large amounts of morphometric data for analysis of
extant or fossil specimens while actively engaging the wider public in their research.
Grant Information

European Research Council (grant number 615709, project ‘ToLERates’); Royal Society
University Research Fellowship to G.H.T. (UF120016).

Technical Session II (Wednesday, October 17, 2018, 11:30 AM)

THE DYNAMICS OF TOOTH CYCLING IN POLYPHYODONT VERTEBRATES
BRINK, Kirstin, University of British Columbia, Vancouver, BC, Canada; GRIECO,
Theresa, University of British Columbia, Vancouver, BC, Canada; RICHMAN, Joy,
University of British Columbia, Vancouver, BC, Canada

The ability of animals to continuously replace their teeth, or polyphyodonty, is a character
deeply nested within Vertebrata. Polyphyodonty permits the continuance of food
processing ability, the building of specialized dentitions (e.g., tooth batteries), tooth shape
and size changes through growth, and in turn, changes in dentitions over evolutionary
timescales. A thorough understanding of the dynamics of tooth cycling in living
polyphyodont animals can elucidate mechanisms for the evolution of new dental structures.
Tooth cycling in polyphyodont vertebrates occurs in a regular pattern, passing through
alternating tooth positions in waves around the mouth. Although several hypotheses have
been proposed for the establishment and maintenance of this phenomenon, it is not yet
known if tooth patterning is controlled through global molecular signals in the jaw
environment, signaling between adjacent teeth, or local signals within each tooth family.
To test this, a historical, unpublished dataset of tooth removal experiments performed in
iguanas and tracked for up to 6 months using monthly and bimonthly radiographs was
examined. Surgical experiments included functional tooth extraction, tooth bud extraction,
and removal of portions of the dental lamina with and without tooth extraction. Some of
the tooth bud and dental lamina removal surgeries were recently repeated in leopard
geckos, and tooth replacement phenotypes were tracked using wax impressions for up to
one year.

Results in both the gecko and iguana show near-complete recovery after six months when
developing teeth are removed and the dental lamina is left intact, indicating that developing
teeth are not required for subsequent tooth initiation. Damage to the dental lamina creates
a strong phenotype in tooth replacement timing and patterning persisting for up to a year,
with critical size defects as small as one tooth position. However, tooth replacement
continues anterior and posterior to the surgical site, indicating a local rather than global
mechanism governing tooth replacement in adult dentitions. These results suggest that
tooth replacement is independently controlled within the tooth family and not through
global signaling factors traveling along the dental lamina. This has implications for the
evolution of dentitions, because discrete regions of the mouth can react differently to
selection pressures. This may be a key factor in the evolution of positional shape variation
and the generation of novel dentitions in vertebrates.
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Michael Smith Foundation for Health Research and Killam Fellowships (KB), NIH F32
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Poster Symposium (Wednesday—Saturday, October 17-20, 2018, 4:15 — 6:15 PM)

THE BLESSING AND CURSE OF MODERN CRYPTIC SPECIES IN
CROCODYLIFORM SYSTEMATICS

BROCHU, Christopher A., University of Iowa, Iowa City, IA, United States of America
Crocodylian systematists face several challenges, such as the gharial problem (with related
issues surrounding thoracosaur relationships, crocodylian tree rooting, and character
independence) and resolution of phylogenetic relationships among the closest relatives of
Crocodylia, but the most profound arises from the discovery that, based on molecular and
morphological evidence, many living crocodylian species are cryptic species complexes.
Regardless of concept adopted, operational species (smallest diagnosable units)
approximate actual species diversity. This approximation will always be imperfect. That
the number of living crocodylian species may nearly double forces a wholesale
reconsideration of ranges of morphological variation, which in turn will require a different
approach toward morphological species delineation. Minor but consistent differences
between samples that would previously have been regarded as intraspecific variation might
instead indicate the presence of multiple species. But it also means we may no longer be
able to refer fossil or subfossil specimens to the species level. Crocodylus ossifragus from
the Pleistocene of Java is usually synonymized with the modern Siamese crocodile (C.
siamensis) of peninsular Malaysia and Borneo, but although differences between fossil C.
ossifragus and extant C. siamensis are very subtle, they are consistent among multiple
specimens. This raises questions about the synonymy of C. ossifragus and C. siamensis.
That mainland and Borneo populations of C. siamensis may themselves be distinguishable
species is consistent with this argument. We are also trying to determine the time of origin
of modern African Crocodylus; fossils potentially referable to it in the African Rift Valley
are less than 200 ka in age, but the living Nile (Crocodylus niloticus) and West African (C.
suchus) crocodiles—which were only recently split—cannot be readily distinguished on
the basis of skeletal material, and although largely allopatric today, genetic evidence from
crocodile mummies suggests a more complex biogeographic history into the Holocene. We
can thus put modern African Crocodylus in the eastern rift in the Late Pleistocene, but we
cannot yet calibrate the divergence between the two extant species. Referrals of pre-
Quaternary fossils to modern crocodylian species should be viewed carefully, as should
assumptions that crocodyliform species had long stratigraphic ranges or that incomplete
fossils from widely separated localities are probably conspecific.
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Technical Session IV (Wednesday, October 17, 2018, 1:45 PM)

THE DEFINITION OF BIOREGIONS IN PALEONTOLOGICAL STUDIES OF
DIVERSITY AND BIOGEOGRAPHY AFFECTS INTERPRETATIONS:
PALEOZOIC TETRAPODS AS A CASE STUDY

BROCKLEHURST, Neil, Museum fiir Naturkunde, Faringdon, United Kingdom;
FROBISCH, Jérg, Museum fiir Naturkunde, Berlin, Germany

Studies of diversity, whether of species richness within regions (alpha diversity) or faunal
turnover between regions (beta diversity), will depend heavily on the “bioregions” into
which an assemblage is divided. However, such studies in the paleontological literature
have often been extremely arbitrary in their definition of bioregions and have employed a
wide variety of spatial scales, from individual localities to formations/basins to entire
continents. Such bioregions will not necessarily be separated by biologically meaningful
boundaries, and results obtained at different spatial scales will not be directly comparable.
In many neontological studies, however, bioregions are defined more rigorously, usually
as areas of endemicity. Here a procedure is proposed whereby this principle may be applied
to paleontological datasets. In each time bin/assemblage localities are subjected to two
hierarchical cluster analyses, the first grouping the localities by geographic distance, the
second by taxonomic distance. Clusters shared between the two will represent continuous
geographic areas of endemicity and so may be used as bioregions. When calculating alpha
or beta diversity through time, the spatial scale at which the bioregions are defined needs
to be standardized between each time bin. This is done by grouping clusters of localities
below a predefined geographic cluster node height.

This approach is used to assess changes in beta diversity of Paleozoic tetrapods and resolve
disagreements regarding changes in faunal provinciality across the Carboniferous/Permian
boundary. When the bioregions are defined at a smaller spatial scale, splitting the globe
into many small regions, beta diversity decreases substantially during the earliest Permian.
However, when the bioregions are defined at larger spatial scales, representing areas
roughly the size of continents, beta diversity remains high. This result indicates that local
environmental barriers to dispersal were decreasing in importance, rejecting previous
suggestions that the rainforest collapse caused an “island biogeography” effect. Instead,
dispersal at this time is restricted by continental-scale barriers, with the increased orogenic
uplift as a possible control.

Technical Session XIV (Saturday, October 20, 2018, 9:30 AM) Mark Withdrawn

THE FAYETTEVILLE SHALE: A WELL-PRESERVED LATE MISSISSIPPIAN
BIOTA AND ITS POTENTIAL IMPACT ON CHONDRICHTHYAN
SYSTEMATICS

BRONSON, Allison W., American Museum of Natural History, New York, NY, United
States of America

The Late Mississippian Fayetteville Shale of northwestern Arkansas is a treasure trove that
is just now beginning to yield a series of exceptionally preserved chondrichth a though
the flora and invertebrate fauna have been described for many year: han 400
million years, chondrichthyans have div ginous
skeletons to become the ocean’s op pred
are still under debate, a  gsti of ear]
that cartilage a e deed less

"mne Fayetteville Shale is a black
geologists. Vertebrates are preserved as
n: h) ules, and traditionally could only be studied by
tMg these nodules in half. Though some traditional nodule
ndrichthyan teeth and fragments of osteichthyan bone, computed
T) scanning has been highly informative in studying these fishes. CT scans
of Fayetteville Shale sharks have revealed the first cranial features of Carcharopsis
wortheni, a taxon previously only known from jaw fragments and serrated teeth, as well as
the internal vascular network of these (and other) teeth. Two specimens, apparently from
the same symmoriiform taxon, possess an operculum formed from elongate branchial rays,
which is unlike any previously described chondrichthyan and may provide insight into the
relationship between symmoriiforms and holocephalans. Symmoriiform remains are
common in the Fayetteville Shale, including teeth, crania, and spine-brush complexes, as
well as three-dimensionally preserved fins. Beyond conventionally defined
chondrichthyans, the Fayetteville Shale also yields acanthodians, large rhizodont
sarcopterygians, and palaeoniscoid fishes. To understand the taphonomic processes that
produce such well-preserved cartilage, synchrotron imaging, X-ray powder diffraction, and
X-ray fluorescence were used to assess nodule zonation. This corroborates earlier student
work on the formation’s paleobotanical community and ammonite taphonomy, indicating
the Fayetteville Shale was characterized by fluctuating levels of oxygenation and
transgressive-regressive cyles, with deltaic freshwater input.
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Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

NON-AVIAN THEROPOD DIVERSITY IN CRETACEOUS AUSTRALIA:
EVIDENCE FROM THE FOSSIL TOOTH RECORD

BROUGHAM, Tom, University of New England, Armidale, Australia; SALISBURY,
Steven W., University of Queensland, Brisbane, Australia; BELL, Phil R., University of
New England, Armidale, Australia

Australian Cretaceous non-avian theropods are poorly represented and are known almost
exclusively from isolated postcranial elements, with associated remains restricted to only
two megaraptorids: Australovenator wintonensis from Winton, and an indeterminate taxon
from Lightning Ridge. In the absence of an adequate body fossil record, shed teeth
constitute the most abundant and informative data on the possible taxonomic diversity,
distribution and relative abundance of Australian Cretaceous non-avian theropods. We
examined over 130 non-avian theropod teeth from three vertebrate assemblages in
Australia: the upper Albian—Turonian Winton Formation of Winton, Queensland; the
Cenomanian Griman Creek Formation of Lightning Ridge, NSW, and the upper Aptian—
lower Albian Eumeralla Formation of the Otway and Strzelecki groups, Victoria. A subset
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of the teeth were also included in a morphometric dataset of theropod teeth and subjected
to a linear discriminant analysis (LDA). Two distinct tooth morphotypes were identified.
The first morphotype has recurved, labiolingually compressed crowns with a weak figure-
8 basal cross-section, and strongly reduced or absent mesial denticles. These features
appear in shed crowns associated with megaraptorids A. wintonensis, Megaraptor
namunhuaiquii and Orkoraptor burkei; therefore Australian teeth of this morphotype are
referred to Tetanurae cf. Megaraptoridae. The second tooth morphotype, restricted to the
Eumeralla Formation, comprises crowns that are strongly labiolingually compressed with
figure-eight basal and mid-crown cross-sections, no denticles, and no constriction at the
cervix. This combination of features is shared with Buitreraptor gonzalezorum; teeth of
this morphotype are therefore referred to Dromaeosauridae cf. Unelagiinae. The LDA
classified all teeth of the second morphotype as unenlagiines, whereas the first morphotype
was split between megaraptorids and dromaeosaurids. However, the cf. Megaraptoridae
teeth can be distinguished from those of dromaeosaurids by, where present, mesial and
distal denticle counts. The tooth record does not support the presence in Australia of a
diverse theropod fauna, as purported from parts of the body fossil record. Megaraptorids
appear to represent a ubiquitous component of Australia’s Aptian—Turonian non-avian
dinosaur fauna, whereas teeth assigned to cf. Unenlagiinae support the idea that these
theropods were present in the Victorian sample based on an earlier reinterpretation of
femora assigned to Timimus hermani.

Grant Information

SWS was funded by the ARC Linkage-Project scheme (LP0347332). PRB was funded by
the ARC Discovery Early Career Researcher Award (DE170101325).

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

HOMOLOGY OF PARIETOSQUAMOSAL FRILL EPIOSSIFICATIONS IN
CERATOPSIDAE (DINOSAURIA: ORNITHISCHIA)

BROWN, Caleb M., Royal Tyrrell Museum of Palacontology, Drumheller, AB, Canada
Ceratopsidae is a clade of large, Late Cretaceous, quadrupedal, herbivorous dinosaurs that
while diagnosed by a suite of cranial synapomorphies, are most recognizable based on the
prominent nasal and postorbital horns and the shield-like frill, formed by elongated
squamosals and parietal. The caudal and lateral margins of the parietosquamosal frill are
capped by a series of distinct ossifications, historically termed ‘epoccipitals’, but more
recently termed ‘epiparietals’ and ‘episquamosals’ based on the underlying bone. These
separate ossifications are generally the most useful features for diagnosing and
differentiating ceratopsid species, and make up an average of 17% of the characters in
recent cladistic analyses. Both Centrosaurinae and Chasmosaurinae bear these
epiossifications, with homology between these two clades either implied or stated outright.
While both clades generally bear 11-12 epiossifications per side, the differential
contribution of the squamosal to the frill margin results in a reciprocal relationship in
counts, with Centrosaurinae averaging seven epiparietals and four episquamosals, and
Chasmosaurines averaging three epiparietals and seven episquamosals.

Multiple homology schemes have been proposed, largely numbering loci from the
medial/caudal to lateral/rostral extreme of each element independently. This scheme, as
well as characters coding the size/shape of any epiossification straddling the
parietosquamosal suture, have been included in most recent cladistic analyses within
Ceratopsidae. Although not problematic when used within either clade, when used across
both clades, including outgroups, these loci numbering schemes, and nomenclature, require
a highly non-parsimonious evolutionary pathway. Specifically, the loss of four epiparietals
and simultaneous gain of four episquamosals in a transition from a centrosaurine-like
condition to a chasmosaurine condition.

Here a more parsimonious explanation is suggested, primarily that locus homology is
independent of which element (parietal or squamosal) the ossification fuses to, with the
distinction between centrosaurine and chasmosaurine conditions being a shift of the
parietosquamosal suture while maintaining epiossification count and relative position. To
visualize which loci may be homologous between taxa, an approach is taken where the
shape and positon of the parietal and squamosals are disregarded, and hypotheses of
homology are evaluated based on the shape, size, and sequential order of epiossifications
alone.

Grant Information

Funding provided by the Royal Tyrrell Museum Cooperating Society

Preparators' Session (Thursday, October 18, 2018, 3:45 PM)

OPTIMIZING THE SUB-OPTIMAL: USING POINT-AND-SHOOT DIGITAL
CAMERAS, GREEN PAPER, AN IMAGE PROCESSING ALGORITHM, AND A
KITCHEN TIMER TO BUILD AN INEXPENSIVE SEMI-AUTOMATED 3D
SCANNER

BROWNE, Ian D., Oklahoma State University, Center for Health Sciences, Tulsa, OK,
United States of America

Many assume an expensive DSLR camera is a prerequisite to achieving high-quality results
when using photogrammetry to build 3D digital models. I maintain the axiom that “the best
camera is the one you have” applies as much in photogrammetry as in fine-art photography.
Here I describe the improvised, semi-automated scanner and associated workflow I use to
scan skulls and other objects between 5-30 cm long. At its heart my scanner consists of a
backdrop of neon green cardstock, a pair of Nikon Coolpix P90 digital cameras, and what
is essentially a mechanical kitchen timer serving as the turntable. Any point-and-shoot
(PAS) camera with decent macro capabilities and a built-in intervalometer should be
appropriate for this purpose.

When compared to PAS cameras, the main perceived advantages of DSLR cameras are
higher megapixel (MP) counts and the ability to tightly control aperture and ISO settings.
Many PAS cameras also have high MP ratings and decent ISO control. The main limitation
of PAS cameras is the inability to set the aperture to hi f-stop values, which can result in
photos with limited depth-of-field and out-of-focus areas. Without masking each photo,
photogrammetry software struggles to align poorly-focused images and significant time
and system resources are spent searching for structure in out-of-focus regions. I use
automated actions in Adobe Photoshop to select and delete the green background and out-
of-focus areas in each image and replace them with a uniform green color. While this yields
fragmentary images, they are optimized for use in model building in that only high- quality
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information is retained, significantly improving the signal-to-noise ratio of each image.
Since the low information portions of each image have been replaced with a uniform color,
it is possible to easily generate masks using the “mask by background” option in Agisoft
Photoscan. When compared to using an equal number of unprocessed PAS photos, I have
found that point cloud generation time in Photoscan is reduced by approximately 60%, and
the time required to manually clean-up the final clouds is reduced to almost nothing. In
practice, I use the decreased per image system demands to increase the number of images
used in model building. Whereas 200-300 unprocessed images may have represented a
strain on my system previously, I now commonly use between 400-700 images in model
building, generate point clouds of significantly greater densities with higher-quality points,
and often still enjoy significant time savings.

Technical Session VIII (Thursday, October 18, 2018, 3:00 PM)

COMPOSITE STRUCTURE AND HOMOLOGY IN THE THERIAN
PRESTERNUM: A HYPOTHESIS

BUCHHOLTZ, Emily, Wellesley College, Wellesley, MA, United States of America;
FELDMAN, Asher, Cummings School of Veterinary Medicine, North Grafton, MA,
United States of America; YOZGYUR, Zeynep, Wellesley College, Wellesley, MA,
United States of America

The therian sternum is the central structure of the ventral axial skeleton, located at the
junction of the head, forelimb, and thorax. Uniquely, it integrates structures with origins
from the neural crest, somites, and lateral plate mesoderm, and with development in both
the primaxial and abaxial domains. The clavicle, first thoracic rib (TR1) and the most
anterior of the posterior thoracic ribs (TR2) articulate at characteristic presternal locations
via structurally and developmentally distinctive joints. Here we challenge the classic
interpretation of the therian presternum as the homolog of the manubrium of
multituberculates and monotremes. We propose instead a model of the presternum as a
composite of the interclavicle, ancestral manubrium, and anterior sternal bands, with each
of these subunits conserving its historic developmental articulations. The highly variable
presternal morphology of living taxa is interpreted as the result of the independent
evolution of each subunit in response to different functional demands and to the disparate
fusion of these modular units in ontogeny and phylogeny. In support of this hypothesis, we
present evidence from the fossil record, from fetal and postnatal sternal developmental
series, and from the comparative sternal anatomy of phylogenetically and functionally
diverse taxa. Presternal subunits discretely associated with the clavicle, TR1, and TR2 were
identified in exceptionally preserved fossil xenarthrans. CT scans of fetal Sirenia,
Xenarthra, and Cetacea of different body size document the assembly of their presterna
from subunits. The presence of multiple, variable ossification centers in CT scans of human
presterna supports an interpretation of presternal assembly in humans as well; a large
dataset is being evaluated for the presence of dedicated distal articulations. Comparative
analysis of adult therians with extreme sternal anatomy indicates the co-occurrence of
regional hypertrophy (or loss) of a presternal subunit and the hypertrophy (or loss) of its
corresponding articulating structure. No known therian lacks the TR1 / manubrium
articulation, which integrates primaxially and abaxially patterned units across the lateral
somitic frontier. This model views the presternum as modular and therefore capable of
flexible evolutionary responses to diverse selective pressures, and also as constrained by
inherited tissue-specific articulations. The model also suggests that element fusion with
transformation, and not element loss, is the major theme of therian sternalevolution.

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

PREPARATION AND TRANSPORTATION OF A COMPLETE MAMMOTH
SKULL FROM CHANNEL ISLANDS NATIONAL PARK, CALIFORNIA, U.S.A.
BUGBEE, Monica M., The Mammoth Site of Hot Springs, SD, Hot Springs, SD, United
States of America; WILKINS, William J., The Mammoth Site of Hot Springs, SD, Hot
Springs, SD, United States of America

The Larramendy Mammoth skull was recovered from Santa Rosa Island, Channel Islands
National Park (CHIS), California in September 2016. The specimen is dated to
approximately 13,393 + 80 cal BP, and is the best preserved mammoth skull recovered
from CHIS to date. The skull has both tusks intact and is missing only its right jugal, which
was separated along the suture lines. The skull was buried in a thick layer of gravel, and
though some minor deformation has occurred, the overall shape of the skull is well-
preserved. Sinus cavities in the nasal, frontal, parietal, and occipital regions of the skull, as
well as the pulp cavities of the tusks, were never infilled with sediment and remain hollow.
The extreme fragility of the occipital and parietal regions necessitated a delicate approach
to preparation. To prevent collapse during preparation, exterior bone around the hollow
sinuses had to be consolidated prior to cleaning away sediment. Temporary Japanese paper
bandages were applied to reinforce cracks around the hollow areas. Consolidated sediment
was then removed from adjacent surfaces using acetone and small, soft brushes. Paraloid
B-72 in acetone was used for all consolidation of the specimen and adhesion ofpaper.
Initial preparation was begun by the primary author at the Santa Barbara Museum of
Natural History in Santa Barbara, California in 2017. The skull was later moved to The
Mammoth Site (MS) in Hot Springs, SD to continue preparation and research. Potential
collapse of the hollow areas during transport was a significant concern. To prevent damage
in transit, all exposed surfaces of the skull were consolidated, including visible interior
surfaces of the sinus cavities, by using long, flexible bottle tips to access difficult to reach
areas and undercuts. All exposed exterior surfaces were covered with a layer of Japanese
paper applied as thin, overlapping strips. The paper acted as reinforcement for the bone,
and to aid in reconstruction should any breaks or collapse of hollow areas occur as a result
of unpredictable road conditions. The skull was then rejacketed, and secured inside a
plywood crate using wooden braces and expanding foam. The crate was placed on rubber
anti-fatigue floor mats in a moving truck and driven nearly 1400 miles to MS. The move
was completed successfully with no damage to the specimen sustained duringtravel.

©2018 by the Society of Vertebrate Paleontology



Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

A PIG-LIKE MAMMAL (ARTIODACTYLA, HELOHYIDAE) FROM THE
MIDDLE EOCENE (LATE BRIDGERIAN) WASHAKIE FORMATION OF
SOUTHWEST WYOMING

BURGER, Benjamin J., Utah State University, Vernal, UT, United States of America;
JOLLEY, Lea Ann, Utah State University, Vernal, UT, United States of America

Pigs originated in the Eocene, during a period of great diversification within the Order
Artiodactyla. Molecular studies of modern artiodactyls show evidence for an early
divergence of the group from other artiodactyls, including whales, yet modern true pigs
(Suborder Suina) have a fossil record that only extends back to the late Eocene in North
America and Asia. The Suina Suborder is split into two families, the peccary family
Tayassuidae (with a fossil record beginning in the latest Eocene of North America) and the
domestic pig family Suidae (with a fossil record beginning in the late Eocene of Asia). A
third group of pig-like mammals is also known from the fossil record, the family
Entelodontidae or 'hell-pigs,' which came to dominance in the late Eocene and extended
into the Miocene. Recent phylogenetic studies have argued that members of the
Entelodontidae family may be unrelated to the Suina Suborder; this diverges from the
traditional view of a monophyletic grouping that included the three pig-like mammalian
families as a monophyletic clade. In addition, there are a handful of pig-like fossil
mammals that pre-date the late Eocene and have been reported from the middle Eocene of
North America (Uintan and Bridgerian North American Land Mammal Ages). These
fragmentary fossils have been loosely grouped within a family called the Helohyidae, and
their relationship to Entelodontidae, Tayassuidae, and the Suidae families is not well
understood.

We report on a new fossil helohyid from the middle Eocene Washakie Formation Lower
Adobe Town Member of Wyoming, which is recognized as latest Bridgerian in age (upper
Bridger D/ Twinbuttean Biozone), with an estimated age of 47 Ma. The new fossil consists
of a left dentary with P4——Msand an associated humerus. Body size equations using humeral
measurements indicate a body-size between 232 to 706 kg, with a dental body-size
estimation of 586 kg, indicating a body-size much larger than modern wild pigs living
today. The new fossil features bunodont, bulbous teeth and lacks distinct paraconid cusps
on the lower molars. The fossil is larger than Helohyus, including the largest species
Helohyus lentus, but about half the size of Achaenodon from the Uinta Formation of Utah.
The fossil compares to Parahyus vagus, but differs in lacking distinct paraconids on the
molars, a more reduced P4, and a narrow rather than wide hypoconulid heel on the Ms. The
new fossil is important because it establishes an early presence of large pig-like mammals
in North America during the middle Eocene.

Grant Information

Fossils collected under Bureau of Land Management Permit PA13-WY-205.

Technical Session XVI (Saturday, October 20, 2018, 9:00 AM)

A NEW JUVENILE TYRANNOSAURUS REX FROM THE HELL CREEK
FORMATION OF EASTERN MONTANA PROVIDES INSIGHTS INTO
CRANIAL AND DENTAL ONTOGENY

BURNHAM, David A., University of Kansas, Lawrence, KS, United States of America;
ATKINS-WELTMAN, Kyle L., Lawrence, KS, United States of America; JEVNIKAR,
Evan M., Biodiversity Institute, Lawrence, KS, United States of America

While Tyrannosaurus rex is perhaps the icon of large, non-avian theropods, very little is
known about their early life history. Those few specimens that are known suggest that the
morphology, and thus ecological niche, of 7. rex changed quite dramatically with age.
Here, we report on a new specimen of a young individual of 7. rex collected in Garfield
County, Montana. The new 7. rex now resides in the collections at the University of Kansas
as KUVP 156375.

The cranial material comprises both maxillae with much of the dentition intact, a partial
premaxilla, jugal, postorbital, vomer, and an ectopterygoid. Postcranial elements include a
cervical and a dorsal vertebra, ribs, chevrons, metatarsals I, IV, and V, two complete pedal
phalanges and the distal condyle of a third, pedal I ungula, and tips of two other unguals.
Skeletal measurements and surface bone texture indicate KUVP 156375 is a juvenile and
it is nearly the same size as another juvenile tyrannosaur, BMRP 2002.4.1. A striking
feature of the new specimen is the maxilla which only contains 12 alveoli. This count is
congruent with known adult Tyrannosaurus rex, such as FMNH PR 2081, but contrasts the
higher tooth count of 15-16 maxillary teeth described in BMRP 2002.4.1. Moreover, the
first maxillary tooth of KUVP 156375 is morphologically distinct from that of BMRP
2002.4.1. To better visualize the tooth morphology of these juvenile 7. rex, measurements
and denticle densities were plotted using Principal Components Analysis (PCA) statistical
software. Preliminary results demonstrate teeth of young 7. rex plot outside of the adult
morphology but share minute details such as denticle shape. We suggest this pattern is due
to their smaller size and during ontogeny expect they would become stouter and larger
while the denticle density decreases.

Technical Session XVIII (Saturday, October 20, 2018, 2:15 PM)

IDENTIFYING DEVELOPMENTAL CONSTRAINTS TO UNDERSTAND
CONVERGENCE IN RODENT DENTITION

BURROUGHS, Robert W., University of Chicago, Chicago, IL, United States of America
Evolutionary patterns are often revealed in the fossil record, including repeated
convergences to various morphologies. The mechanistic underpinnings of these patterns
remain unknown. This is especially common in the dentition of rodents. To understand the
processes by which evolution (and convergence) occur, I developed an integrative study
system focused on the evolutionary history of Rodentia. I discovered that rodent dentition
is fundamentally limited by the number of cusps that can form embryologically. Lower
first molars (m1) appear to have limits of nine cusps, and total tooth rows appear to have a
limit of 28 cusps. I combined empirical data from the fossil and extant records with in silico
developmental modeling of rodent molars, to identify these constraints. I identified
multiple developmental pathways that produce the same structural limitations. These
constraints are confirmed by empirical investigation of extant and fossil rodent molars.
Because multiple developmental pathways converge to a single pattern, and this pattern is
found across the evolutionary history of Rodentia (supported by empirical data), we can
now recognize that rodent dentition is fundamentally limited by cusp number. Thus, the
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role of development on the contingency of convergence has become much clearer. The
structural limitations discovered here explain why convergence occurs within rodent
dentition. They also allow a clear demarcation to tooth morphologies as defined by
development, allowing a separation of developmental factors from ecological factors that
are influencing rodent tooth evolution. In doing so, this study demonstrates how bridging
the gaps between process and pattern can be successfully done.

Technical Session XIII (Friday, October 19, 2018, 2:00 PM)

A NEW SPECIES OF MYSTRIOSUCHUS FROM THE LATE TRIASSIC OF
AUSTRIA PROVIDES EVIDENCE FOR MARINE ADAPTIONS IN
PHYTOSAURS

BUTLER, Richard J., University of Birmingham, Birmingham, United Kingdom; JONES,
Andrew, University of Birmingham, Birmingham, United Kingdom; BUFFETAUT, Eric,
Paris Sciences et Lettres Research University, PARIS, France; MANDL, Gerhard,
Geological Survey of Austria, Vienna, Austria; SCHEYER, Torsten, University of Zurich,
Zurich, Switzerland; SCHULTZ, Ortwin, Natural History Museum of Vienna, Vienna,
Austria

Phytosaurs are a major group of early archosaurian reptiles that attained an almost global
distribution during the Late Triassic, and which were remarkably morphologically
convergent with modern crocodilians. Phytosaur fossils are commonly recovered from
fluviolacustrine depositional environments, and are reconstructed as key carnivorous and
semi-aquatic components of Triassic terrestrial ecosystems. However, a small number of
phytosaur specimens have been recovered from marine deposits, potentially suggesting that
some members of the clade were adapted for ocean-going life. We describe a new species
of the phytosaur genus Mystriosuchus from the middle Norian Dachstein Limestone of
Austria, from a marine lagoonal depositional environment. The best-known previous
occurrences of Mystriosuchus are M. planirostris and M. westphali from the terrestrial
Léwenstein Formation of Germany, while two specimens from the marine Norian of Italy
have been assigned to M. planirostris. The new Austrian material comprises well-preserved
remains of at least three individuals of similar size (c. 4 metres in length) found in
association but disarticulated, and includes one complete and two partial skulls, as well as
postcrania. The specimens apparently represent a single taxon, which is distinguished by
numerous anatomical features from the two previously named Mystriosuchus species. The
phylogenetic position of the new Austrian taxon was tested using a new, comprehensive
morphological dataset (comprising 43 taxonomic units and 94 characters), which
incorporates for the first time nearly all valid phytosaur species, and which utilises both
continuous and geometric morphometric data. Maximum parsimony analysis of this dataset
recovered strong statistical support for the position of the new Austrian taxon within
Mpystriosuchus, as the sister taxon to a clade comprising M. planirostris and M. westphali.
Histological analysis suggests that the Austrian phytosaur specimens represent individuals
that were at least eight years old at time of death, but which had not yet reached skeletal
maturity. Taphonomic and paleoenvironmental data indicate that these phytosaurs were
living within the marine lagoon in which they were preserved, providing the strongest
evidence to date of marine adaptations in phytosaurs. Morphological convergences
between the Austrian Mystriosuchus and geologically later marine crocodylomorphs (e.g.,
teleosaurids) provide further evidence for the repeated evolution of similar body plans in
secondarily marine tetrapods.

Technical Session XV (Saturday, October 20, 2018, 12:00 PM)

PUT A BEAK ON IT: DATA-DRIVEN RECONSTRUCTION OF KERATINOUS
SOFT TISSUE IN THEROPOD DINOSAURS

BUTTON, Khai, North Carolina Museum of Natural Sciences & NC State University,
Raleigh, NC, United States of America; ZANNO, Lindsay E., North Carolina Museum of
Natural Sciences & NC State University, Raleigh, NC, United States of America

A keratinized rhamphotheca is hypothesized as having independently arisen a minimum of
fifteen times within Archosauria, alluding to the ubiquitous adaptive significance of this
composite bony and soft tissue structure. In Theropoda, the rhamphotheca has been linked
to dietary transitions and diversification in clades most closely related to birds. Thus, to
understand the success and paleoecology of theropod dinosaurs, the beak is a vital, yet
relatively understudied structure of interest. Unfortunately, despite the diagenetic
resistance of keratin, the rhamphotheca rarely survives fossilization. Even in cases of
exceptional preservation, precious few fossils bearing a beak impression, let alone fossil
beak material, have been found. With a dearth of examples of rhamphotheca morphology
in the fossil record, how best to reconstruct this soft tissue remains an open question.
Previous work has hypothesized that the presence of neurovascular foramina on the rostrum
are correlates of a keratinous rhamphotheca in edentulous and/or partially edentulous taxa.
However, these same structures have alternatively been cited as evidence for other forms
of peri- or extra-oral soft tissues such as flat scales and crocodilian-like integumentary
sensory organs. Clearly, the mere presence of foramina is not enough to guarantee that a
keratinous rhamphotheca was present, nor enable us to make specific claims about the
extent or shape of the cornified sheath.

No work has yet attempted to utilize quantitative comparisons with living birds, the only
clade of extant dinosaurs, to develop testable hypotheses about the specific dimensions and
properties of the beak in extinct taxa. We investigated the correlation between
rhamphotheca and premaxilla morphology in avian and non-avian dinosaurs to reconstruct
the presence and shape of the beak in extinct taxa. We find that the presence, extent, and
curvature of the rhamphotheca are significantly predicted by the anatomy and surface
morphology of the premaxilla in extant birds, and extend these relationships to infer the
morphology of extinct theropods. In particular, relative porosity of the premaxilla can be
used to predict the extent of the soft tissue-only component of the maxillary rostrum in
theropods. When phylogeny is accounted for, quantification of the shape and surface
texture of the rostrum allows us to generate data-driven hypotheses of soft tissue
ecomorphology in edentulous and partially edentulous extinct taxa.

Grant Information

Georgia Ornithological Society|Bill Terrell Graduate Research Grant, 2016
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Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

ASSESSING PATTERNS OF ECOLOGICAL ASSOCIATION AND HABITAT
PREFERENCE IN NORTH AMERICAN DINOSAURS

BYKOWSKI, Richard J., Georgia Southern University, Statesboro, GA, United States of
America

Dinosaur-bearing formations of North America preserve a record of environmental change
and biotic turnover during the Mesozoic. For example, across the Jurassic/Cretaceous
boundary, we observe the transition from the dry, savannah-like paleoenvironment of the
Late Jurassic Morrison Formation to the wetter, more coastal environments of the
Campanian Dinosaur Park and Maastrichtian Hell Creek Formations. Within these
ecosystems, we see the decline of sauropod/allosauroid-dominated ecosystems and the rise
of ornithischian/tyrannosaurid-dominated ecosystems. Knowing how dinosaur clades
responded to changing environmental conditions is crucial for our understanding as to why
these biotic transitions occurred. To assess this, I tested for environmental associations
among North American dinosaur clades using a comprehensive database of genus-level
fossil occurrences from the Paleobiology Database and primary literature. Using a rank-
index for three environmental variables (temperature: 1-6, precipitation: 1-6, and
paleoenvironment: 1-5) from published interpretations of dinosaur-bearing formations, I
scored each taxon’s occurrence in a given formation and used an abundance-average for
each genus to test for potential habitat preferences and partitioning among conspecific taxa.
Among herbivorous clades, only sauropods showed a consistent preference (p<0.05) for
hotter, drier, more inland habitats compared to other herbivorous groups. Preferences for
these types of habitats might have contributed to sauropods’ absence from the fossil record
of North America from the Cenomanian until the latest Cretaceous. Among other
conspecific herbivores, only ceratopsids differed, with chasmosaurines preferring wetter
habitats than centrosaurines (p=0.005). Carnivores showed no significant differences
(p>0.05) for any variable indicating no environmental preference and suggesting any
habitat partitioning was due to other factors, such as prey preference. Yet, although this
study did not detect conclusive habitat preferences among North American dinosaurs,
individual faunal assemblages from successive time bins appear to respond to the Jurassic-
Cretaceous environmental transition illustrating significant differences within all three
variables (PERMANOVA: F=42.2, p=0.001). These results suggest a more global,
comprehensive database of dinosaur occurrences and environmental metrics may be
needed to determine for certain whether any of these patterns are valid or a mere
taphonomic artifact.

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

FOSSIL EGGSHELLS AND TWO PERINATAL DINOSAURS FROM THE EL
GALLO FORMATION (LATE CRETACEOUS), EL ROSARIO, BAJA
CALIFORNIA, MEXICO

CABRERA HERNANDEZ, Jonathan S., Centro Universitario de Ciencias Biologicas y
Agropecuarias, UDG, Zapopan, Jalisco, Mexico, HERNANDEZ RIVERA, René,
Universidad Nacional Autonoma de Mexico, Mexico City, Mexico, MONTELLANO,
Marisol, Universidad Nacional Autonoma de Mexico, Mexico City, Mexico

In the area of El Rosario, Baja California, outcrops of the Campanian-aged El Gallo
Formation comprise a non-marine sedimentary sequence. A diverse terrestrial vertebrate
assemblage has been recovered from these beds. Recently, remains of two perinatal
dinosaurs and several eggshell fragments were collected from three microsites. The
eggshells were identified by thin sections studied under a polarized light microscope and
by scanning electron microscopy. Three oofamilies have been recognized: Spheroolithidae,
Prismatoolithidae, and Gekkolithidae. The oogenus Spheroolithus was identified from its
prolatosferulitic morphotype: a prolatocanaliculate pore system with smooth external
surface, and some fragments showing a sagenotuberculate or ramotuberculate
ornamentation. The oogenus Guegoolithusis is recognized because the acicular radial
ultrastructure at the base of the shell units is separated from the overlying region of the
radial-tabular structure by an irregular boundary, with a prominent sagenotuberculate
ornamentation that comprises one-third of the eggshells” thickness. The eggshells assigned
to Prismatoolithus (Prismatoolithidae) show a smooth outer surface, with an
angustiprismatic morphotype: shell units composed of two structural layers of calcite, with
a gradual transition between mammillary and prismatic layers and a mammillary/prismatic
layer thickness ratio 1:2.11-2.16. The Gekkolithidae eggshells consist of columnar shell
units with irregular boundaries between them, and an ornamentation of domed tubercles
and conical nodes in which the pore opening occurs within the center of the domed
tubercles. One of the perinatal specimens, associated with eggshell fragments, consists of
disarticulated postcranial bones, including several vertebrae, a nearly complete right
humerus, a mid-shaft fragment ofa humerus, a proximal fragment of femur, and metacarpal
Il ofan embryonic-nestling stage of a hadrosaurine hadrosaur. The associated eggshells are
recrystallized, making it difficult to determine to which ootaxa they belong. The other
perinatal specimen includes semi-articulated cranial elements of a late-nestling kritosaurine
hadrosaur. Owing to the dorsolateral expansion of the medial margin of the lateral process
of the premaxilla and a great ventral expansion of the ventrocaudal flange of the jugal, this
specimen is referred to Gryposaurus. These dinosaurs are the first hadrosaurines recovered
from the El Gallo Formation, and are the first perinatal dinosaurs reported from Mexico.
Grant Information

We thank the support of DGAPA, through the projects PAPIIT IN 100913 and IN103616.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

BIOGEOGRAPHY OF LATE CRETACEOUS NORTH AMERICAN
DINOSAURS: AN APPLICATION OF CLADISTIC BIOGEOGRAPHY TO
EXTINCT BIOTAS

CAHAL, Joshua C., Katy, TX, United States of America

The Mesozoic had a rich diversity of animals that included some of the largest megafauna
in Earth’s history. Virtually all megafauna and much of the diversity of smaller terrestrial
vertebrates from this era come from a single clade, the Dinosauria. The Mesozoic dinosaurs
are one of the most heavily studied extinct organisms and persisted through a geologically
dynamic part of Earth’s history (the breakup of Pangaea, development of the Western
Interior Seaway, etc.). These three factors (rich diversity, substantial amount of research,
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geologically dynamic history) make dinosaurs a model organism for biogeographical
studies of fossil organisms. Most studies have relied on direct interpretation of fossil
distribution to test biogeographic hypotheses and very few have employed cladistic
biogeography as a method to test and develop biogeographic hypotheses. The studies that
use cladistic biogeography tend to focus on large spatial and temporal scales (i.e., continents
and epochs). Presented here is the first study to use cladistic biogeography to study dinosaur
distributions on the smallest possible temporal and spatial scales, focusing primarily on
North American biotas of the Late Cretaceous where multiple areas of endemism can be
found.

For North America, the latter part of the Late Cretaceous can be broken up into three faunal
stages (the Judithian, the Edmontonian, and the Lancian), cumulatively lasting about 18
Ma and coinciding with an onerous time in North America, where the Western Interior
Seaway both transgressed and regressed. The last faunal stage, the Lancian, has been of
particular interest due to its marked difference from the prior two stages. Here Brooks
Parsimony Analysis was used to interpret the biogeographic history North American areas
of endemism from the three faunal stages of the Late Cretaceous. Results yielded a well
resolved general area cladogram that was used not only to test hypotheses about the spatial
distribution of these animals but the temporal distributions as well. Findings are consistent
with the hypothesis that dinosaurs from the Lancian arose from the expansion of upland
refugia.

Technical Session XVIII (Saturday, October 20, 2018, 3:15 PM)

THE PHYLOGENETIC RELATIONSHIPS OF ENTOPTYCHINE GOPHERS
AND THE RISE OF BIOLOGICAL DIVERSITY IN BURROWING RODENTS
CALEDE, Jonathan J., The Ohio State University, Marion, OH, United States of America
Burrowing is a very successful ecology present in numerous taxa across the vertebrate tree.
Some clades have evolved adaptations for digging repeatedly. Rodents are one of those
groups; fossoriality has evolved at least nine times within Rodentia. Several families of
rodents have succeeded one another in the dominant role within the burrowing herbivore
niche since the start of the Arikareean North American Land Mammal Age, 30 million
years ago (Ma). Palaeocastorine beavers occupied this role 30 to 26 Ma; gophers (family
Geomyidae) occupied it 26 to 23 Ma, and do again since 4.5 Ma. Together, these taxa
provide an opportunity to explore the tempo and mode of the evolutionofdiversity.

Such investigation requires the development of a time-calibrated phylogeny for the
subfamily Entoptychinae. I present such a framework including all known species of
entoptychine gophers as well as several unpublished new taxa. My analysis of more than
30 species using discrete and quantitative characters as well as unpublished radiometric
dates and occurrence data reveals a protracted dominance of gophers over the burrowing
herbivore niche that was driven by multiple pulses of diversification.

Gophers underwent rapid rises in species diversity around 29 Ma, 26 Ma, 23.5 Ma, and
again 20 Ma. The first of these waves of diversification corresponds to speciation within
the genera Pleurolicus and Entoptychus; the second to diversification within Entoptychus;
the third to speciation within Gregorymys, and the last to the appearance of the genus
Ziamys and a second spur of diversification within Pleurolicus.

This new phylogenetic tree for Entoptychinae enables comparisons with a published
phylogeny of palaeocastorines. The assessment of phylogenetic lineage diversity between
the two clades shows differences in the patterns of radiation. Specifically, the
diversification of geomyids persists across the tree throughout the evolutionary history of
the clade whereas the diversification events within Palaeocastorinae are concentrated in
isolated sections of the group’s tree. These differing modes of evolution suggest different
pathways to high species richness and ecological success.

Grant Information

This research is supported by The Ohio State University College of Arts and Sciences and
a Paleontological Society Norman Newell Early CareerGrant.

Technical Session II (Wednesday, October 17, 2018, 9:15 AM)

BONE HISTOLOGY OF AN ELASMOSAURID (SAUROPTERYGIA,
PLESIOSAURIA) FROM THE UPPER CRETACEOUS (CAMPANIAN)
DINOSAUR PARK FORMATION OF SOUTHERN ALBERTA

CAMPBELL, James A., University of Calgary, Calgary, AB, Canada; MITCHELL, Mark
T., Royal Tyrrell Museum of Palacontology, Drumheller, AB, Canada; WERNING, Sarah,
Des Moines University, Des Moines, 1A, United States of America; ANDERSON, Jason
S., University of Calgary, Calgary, AB, Canada

Plesiosaurs are secondarily-aquatic Mesozoic reptiles known predominantly from marine
deposits. They have also been documented from non-marine units such as the fluvial and
estuarine sediments of the Upper Cretaceous (Campanian) Dinosaur Park Fm (DPF) of
southern Alberta. Deposited along the western margin of the Western Interior Seaway,
these sediments have yielded a stratigraphically extensive collection of elasmosaurid
fossils. This assemblage is unusual in that all members are small-bodied relative to marine
taxa, but it is not known whether they represent juveniles or small-bodied adults. Despite
120 years of collecting, body length estimates for DPF elasmosaurids have been hindered
by poor preservation, and age assessments have been restricted to relative methods (e.g.,
degree of neurocentral fusion).

TMP 2009.037.0068 is a partial skeleton from the Lethbridge Coal Zone and represents the
most complete DPF elasmosaurid. Although the neck (long in elasmosaurids) is not
preserved, we estimate a total length of 4-5 m for this individual based on its trunk length
of 1.3 m. Its skeletal elements are comparable in size to other DPF specimens, but are only
half the length of contemporaneous marine taxa. To estimate age, we histologically
sampled a humerus and rib.

The humerus is largely characterized by radially-vascularized, fibrolamellar bone,
suggesting rapid growth early in life. At least four closely-spaced lines of arrested growth
(LAGs) are visible in the outermost cortex on the dorsal margin. There is a marked decrease
in the spacing between these LAGs, possibly representing an external fundamental system,
but at least indicating that this individual was approaching asymptotic size. The rib is
extensively remodelled internally, but has slowly-deposited lamellar-zonal bone in the
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outer cortex, with possibly nine LAGs on the anteroventral margin. The difference in LAG
count in the rib vs. the humerus likely reflects inter-elemental differences in growth rate.
We interpret TMP 2009.037.0068 as an adult of a small-bodied taxon. Despite having
grown for at least four years (probably more), this individual was not osteologically mature
at the time of death; neurocentral sutures are closed in only 1/3 of the preserved vertebrae.
The diminutive size of elasmosaurids in the DPF may represent an adaptation to the
physically-constraining fluvial and estuarine environments recorded in this unit, a possible
example of niche-partitioning within a predominantly marine group of extinct tetrapods.
Grant Information

NSERC Discovery Grant 307756-2011 (J.S.A.)

NSERC PGS-D (J.A.C))

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

A JUVENILE CORYTHOSAUR (LAMBEOSAURINAE) FROM THE WAPITI
FORMATION OF WESTERN ALBERTA, CANADA

CAMPIONE, Nicolas, University of New England, Armidale, Australia; BELL, Phil R.,
University of New England, Armidale, Australia; SISSONS, Robin, Edmonton, AB,
Canada; FANTI, Federico, Alma Mater Studiorum - Universita di Bologna, Bologna, Italy;
SULLIVAN, Corwin, University of Alberta, Edmonton, AB, Canada; VAVREK, Matthew
J., Royal Ontario Museum, Toronto, ON, Canada

The Wapiti Formation (WF) spans some 12 million years (~79—67 Ma), equivalent to the
famed dinosaur-bearing beds of the Belly River and Edmonton groups in southern Alberta.
Unlike these units, the WF preserves a continuous terrestrial record filling major gaps left
by marine transgressions (e.g., Bearpaw Formation). The WF, therefore, provides
important insights into macroevolutionary dynamics during the Late Cretaceous and, given
the inferred high paleolatitudes for this region, faunal interchange with its southern
counterparts. Despite these obvious incentives, collecting and prospecting in the WF are
hampered by the restriction of surface outcrops to river valleys and it is only recently that
we are beginning to uncover the faunal diversity of these deposits.

Here we present the first lambeosaurine from the WF, found in the Bearpaw-equivalent
Unit 3. Discovered in 2017 along the northern bank of the Wapiti River, the skeleton
preserves a number of features that permit taxonomic evaluation, despite its juvenile state.
The cranial anatomy, specifically the crest, reveals a bifurcated nasal, typical of both
Corythosaurus and Hypacrosaurus but not Lambeosaurus. Diagnostic characters of the
former genera are difficult to assess in juveniles, but the anteriorly straight to convex
lacrimal and the <140° crest angle are more typical of Corythosaurus. Assessment of
growth in the crest angle among contemporaneous lambeosaurines (N=52) places the WF
specimen outside the range of variation of Hypacrosaurus and within the trajectories of
Corythosaurus and Lambeosaurus. A broader multivariate analysis based on a principal
component analysis of 12 cranial measurements reveals that crest angle is a major driver
of size-independent variation among these taxa and similarly places the WF specimen
among Corythosaurus variants.

Corythosaurus is well-known from the lower, sandy strata of the Dinosaur Park Formation
(DPF). Its discovery in Bearpaw-equivalent deposits extends its temporal range to ~74—
73.4 Ma and suggests that taxa along the Corythosaurus lineage may have dispersed north,
likely tracking environmental changes resulting from the major transgression of the
Western Interior Seaway that covered southeastern Alberta during this time. Rates of
lambeosaurine evolution, inferred from the DPF, and certain crest characters suggest it is
unlikely that the WF Corythosaurus pertains to one of the known species. However, owing
in large part to its juvenile state, the specific affinities of the WF Corythosaurus remain
uncertain at this time.

Grant Information

Research supported by grants from the Dinosaur Research Institute, logistical aid from the
Grande Prairie Regional College, and an endowment from the County of Grande Prairie.

Technical Session VII (Thursday, October 18, 2018, 2:45 PM)

NEW DATA ON THE SKELETAL DISTRIBUTION OF MEDULLARY BONE IN

NEORNITHES: PALEOBIOLOGICAL IMPLICATIONS

CANOVILLE, Aurore, North Carolina State University & North Carolina Museum of
Natural Sciences, Raleigh, NC, United States of America; SCHWEITZER, Mary H., North
Carolina State University & North Carolina Museum of Natural Sciences, Raleigh, NC,
United States of America; ZANNO, Lindsay E., North Carolina Museum of Natural
Sciences & North Carolina State University, Raleigh, NC, United States of America
Medullary bone (MB) is an estrogen-dependent, sex-specific tissue produced by female
birds during the laying cycle, inferred to be present in some extinct archosaurs. Preliminary
studies documenting the skeletal distribution of MB in living birds suggest that the tissue
can be deposited within the cavities of most skeletal elements, including skull bones.
However, these studies are restricted to commercial layers or hormonally-treated male
pigeons, which are poor analogues for wild birds. By contrast, studies in wild bird species,
based upon limited sampling of skeletal elements, have noted the presence of MB almost
exclusively within limb bones. This has spurred the common misconception that MB is
mostly formed in long limb bones, such that its presence in some extinct archosaurs has
been debated based on “unusual” anatomical locations of MB-like tissues. Previous works
also reported that the amount of MB deposited in the limbs follows a decreasing proximo-
distal gradient from stylopod to autopod, hypothesized to result from decreasing blood
supply (and thus estrogen) throughout the limb. Finally, some studies hypothesized that MB
should be scarce or absent in pneumatized elements and that its skeletal distribution might
differ between wild and captive birds.

To document the skeletal distribution of MB across the avian phylogeny, reassess previous

hypotheses pertaining to its distribution patterns, and develop a set of criteria from which

to evaluate purported MB tissue in fossil archosaurs, we subjected the (sub-) complete

skeletons of 40 female birds (38 species) that died at different stages of the egg-laying

cycle to examination using micro-computed tomography. Our sample is representative of
the taxonomic, ecological, and body-size diversity of extant Neornithes.
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We show that the skeletal distribution of MB varies interspecifically, but does not differ
between captive and wild-caught individuals. Furthermore, we find MB in virtually all
skeletal elements, including cranial elements, and note that it is uniformly present in the
proximal part of the tibiotarsus of all studied specimens. Although rare in autopodial
elements, MB can be found in great quantity in the tarsometatarsus and carpometacarpus.
Finally, we often observed MB in pneumatized skeletal elements, contrasting with prior
suggestions that skeletal pneumaticity acts as a constraint against the deposition of MB.
Thus, we find anatomical location of purported MB in extinct archosaurs to be an invalid
criticism against the potential reproductive nature of these tissues.

Grant Information

This research project was funded by NSF award #1552328

Technical Session IX (Friday, October 19, 2018, 8:30 AM)

TAXONOMIC AND ECOMORPHOLOGICAL DIVERSIFICATION IN HORSES
CANTALAPIEDRA, Juan L., Universidad de Alcala, Alcala de Henares, Spain; PRADO,
Jose Luis, Universidad Nacional del Centro de la Provincia de Buenos Aires (UNICEN),
Olavarria, Argentina; SANISIDRO, Oscar, University of Kansas, Lawrence, KS, United
States of America; ALBERDI, Maria Teresa, Museo de Ciencias Naturales, Madrid, Spain
The fossil record of horses is rich and well-known. It also spans the last 60 million years,
covering a period of marked ecological shifts in terrestrial ecosystems. Thus, horses are a
perfect study group to assess the connections between changes in abiotic settings,
phenotypic adaptations, and diversity. We ask whether diversification in horses is related
to shifts in phenotypic functional traits. We surveyed the NOW and the Paleobiology
databases, using the literature to solve synonyms and maximize occurrence data. Finally,
we gathered 3148 occurrences of 233 horse species, for which we also compiled
information of body size, hypsodonty, number of functional toes, and seven traits that
reflect molar function: presence of acute lophs, occlusal morphology, presence of coronal
cementum, overall tooth shape, number of lingual cusps, number of longitudinal lophs, and
number of transversal lophs. Using PyRate to analyze our fossil occurrences, we estimated
speciation and extinction through time while controlling for sampling heterogeneity. We
found that horse diversification was constant through time, with extinction surpassing
speciation just in the last 2 million years. When the Neogene radiation of equine horses
was analyzed separately, we did find evidence for an early speciation pulse of the group
beyond sampling effects. We constructed several time-calibrated trees for the 233 horse
species using an informal super tree approach. We placed a total of 213 species in a
functional space using a Principal Component Analysis (PCA) based on their functional
traits and used phylogeny-based techniques to model the first two components of the PCA
(85% of the variance). We found large macroevolutionary shifts in optimal molar
functionality (PC1) between 25 and 20 Ma, whereas evidence for shifts in optimal body
size and functional toes (PC2) was weak. In fact, PC2 evolved faster and under more
relaxed selective pressures and constraints than molars. When analyzed separately, equine
horses show an early Miocene speciation burst that postdates by 5 million years the shifts
in selection pressures. This suggest that, whereas shifting selection pressures shaped horse
ecomorphology, diversity trends respond to other modulating factors.

Grant Information

JLC was funded by the German Research Foundation (DFG, AOBJ: 637491) and Talent
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Technical Session XIV (Saturday, October 20, 2018, 12:00 PM)

SABER-TOOTHED GIANT ANCHOVIES (TELEOSTEI, ENGRAULOIDEA)
FROM THE EARLY-MIDDLE EOCENE OF BELGIUM AND PAKISTAN
CAPOBIANCO, Alessio, University of Michigan, Ann Arbor, MI, United States of
America; FRIEDMAN, Matt, University of Michigan, Ann Arbor, MI, United States of
America; BECKETT, Hermione, University of Oxford, Oxford, United Kingdom;
GINGERICH, Philip D., University of Michigan, Ann Arbor, MI, United States of
America; CARNEVALE, Giorgio, Universita degli Studi di Torino, Torino, Italy
Clupeiforms (herrings, anchovies, and relatives) are widely distributed and both
ecologically and economically significant. Despite their prominence in modern
ecosystems and a wealth of paleontological material, the fossil record of Cenozoic
clupeiforms has received comparatively little attention.

We undertook a revision of the fossil species Clupeopsis straeleni from the marine leper
Formation of Belgium (middle-late Ypresian, 54-50 Ma). Known from a single specimen
originally described as a toothless clupeid, Clupeopsis is unusual among Cenozoic
clupeiform specimens in being preserved in three dimensions. External examination of the
fossil corroborates a clupeiform interpretation, but the geometry of the jaws seems
inconsistent with clupeid affinity. MicroCT reveals distinctive—and unanticipated—
dentition in Clupeopsis, comprising well-developed caniniform teeth on the lower jaw and
a single, giant vomerine fang on the palate. The maxilla is completely devoid of teeth.
Strikingly, the suspensorium of Clupeopsis bears some features that are uniquely found in
engraulids (anchovies), such as a posteriorly reclined hyomandibula with an elongated
ventral limb that reaches the quadrate. Fangs in Clupeopsis are developed to a greater
degree than in any living anchovy with caniniform dentition and are comparable to those
found in chirocentrids (wolf herrings).

We have also discovered a Clupeopsis-like specimen from the Domanda Formation of
Pakistan (middle-late Lutetian, 46-40 Ma). Similarly, it displays caniniform lower teeth
and a single upper fang, but with even more extreme proportions than the Belgian
specimen. The Domanda Formation fossil shows that large-toothed, macrophagous
clupeiforms were present both in the Indo-Pacific and in the Northeastern Atlantic during
the early—middle Eocene, reinforcing the strong biotic affinities between these two marine
regions in the Paleogene.

The combination of engraulid-like suspensorium and chirocentrid-like fanged jaws in these
early Eocene clupeiforms raises questions about the evolution of both these traits—as well
as macrophagy—within Clupeiformes. Although some have hypothesized a relationship
between chirocentrids and engraulids, molecular evidence does not clearly support this
link. A better understanding of relationships among modern clupeiforms in general, and
clupeoids in particular, will help clarify these patterns of ecologicalevolution.
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Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

THE UTILITY OF PHYSICAL TAPHONOMIC CHARACTERISTICS TO
RESOLVE TIME IN REWORKED MICROVERTEBRATE ASSEMBLAGES
CAPTEIN, Jacob J., University of New Mexico, Albuquerque, NM, United States of
America; MOORE, Jason R., University of New Mexico, Albuquerque, NM, United States
of America

Establishing the age relationships of microvertebrate fossils from reworked, concentrated
assemblages has been a long-standing paleontological problem. In rare cases a reworked
assemblage may contain specimens spanning a major faunal shift, providing the a priori
ability to differentiate older from younger specimens in the assemblage. Using sediment
from the Bug Creek locality in McCone County, Montana that includes reworked fossils
from directly before and after the K-Pg extinction, we aim to determine whether there are
quantifiable taphonomic differences between the older and younger fossils in the
assemblage. To do this we examine a variety of physical characteristics, including: size;
shape; color; weathering; and abrasion of specimens from Cretaceous-specific and
Paleogene-specific species. Should one or more of those physical properties demonstrate
discrete patterns of change across the boundary then a model could be constructed to assign
any given fossil in the assemblage to either period, and hence recover previously
unavailable temporal relationships.

All vertebrate specimens were collected from over 100 kilograms of screenwashed
sediments from Bug Creek. Fossils were separated into Cretaceous, Paleogene, or
boundary-crossing taxa. No significant differences between the taphonomic patterns of the
Cretaceous and Paleocene fossils have been uncovered. This suggests that despite the
major, ecology-shifting extinction event, the taphonomic processes in the region remained
mostly similar over the interval captured by the Bug Creek deposits. Furthermore it
suggests that physical taphonomic characteristics of reworked, concentrated
microvertebrates are likely a poor estimator ofresidence in the taphonomically active zone.

Podium Symposium (Friday, October 19, 2018, 11:45 AM)

ARCHAEOPTERYX HOLOGRAPHICA: BRINGING THE URVOGEL BACK TO
LIFE WITH SCIENTIFIC ANIMATION AND VR/AR

CARNEY, Ryan, University of South Florida, Tampa, FL, United States of America;
KAPLAN, Howard, University of South Florida, Tampa, FL, United States of America;
KIRK, Alex, University of South Florida, Tampa, FL, United States of America; BAINES,
Alec, University of South Florida, Tampa, FL, United States of America; MASON,
Spenser, University of South Florida, Tampa, FL, United States of America

Recent technological advances are providing new possibilities for imaging, animating, and
visualizing morphology in 3D, including virtual reality and augmented reality (VR/AR).
Here, a photorealistic 3D Archaeopteryx skeleton was reconstructed using multiplanar X-
ray microtomosynthesis and macrophotogrammetry of the Thermopolis specimen (WDC-
CSG-100). 32-bit .tif stacks (26 total) from the former were segmented using Avizo Fire
software (FEI), and digital photographs (~21K total) from the latter were processed using
RealityCapture photogrammetry software (Capturing Reality).

To animate the skeleton, articular joint surfaces were analyzed and rigged with 3D
coordinate systems using Geomagic (3D Systems) and Maya (Autodesk), respectively.
Next, in vivo locomotion datasets from extant archosaurs that phylogenetically bracket
Archaeopteryx—alligator (Alligator mississippiensis) and chukar (Alectoris chukar)—
were analyzed using marker-based X-ray Reconstruction of Moving Morphology. The
resulting kinematic data was used to directly drive select joints in the Archaeopteryx model
using scientific motion transfer, and to indirectly inform animation of otherjoints.

To create low-polygon anatomical assets usable in VR/AR, the high-resolution
Archaeopteryx bone models were decimated and retopologized using ZBrush (Pixologic).
The photogrammetry data was used to create texture maps and/or sprite sheets (.tif, .png),
and subsequent normal maps were created using CrazyBump, xNormal, and the NVIDIA
normal map filter in Adobe Photoshop. The Unity (Unity Technologies) game engine was
used to develop custom VR/AR apps, which were deployed to various platforms such as
smartphones and HoloLens (Microsoft).

The immersive and dynamic nature of VR/AR enables novel insights and methods for
communicating complex 3D data and concepts, such as flight stroke kinematics and
morphological evolution. These technologies also provide exciting new opportunities to
inspire and engage students and the public. For example, augmented paleontology apps can
anchor 3D digital models onto 2D analog target images, to retrofit existing textbook
illustrations or museum displays. Bringing dinosaurs "back to life" with immersive digital
content, such as interactive holograms, provides the "gateway science" of paleontology
with new avenues to foster interest in STEM fields and inspire the next generation of
scientists.

Grant Information

This work was supported by software donations from Capturing Reality and FEI to Ryan
Carney.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

A NEW PLIOPLATECARPINE MOSASAUR FROM THE BEARPAW

FORMATION, MONTANA, U.S.A.: TAXONOMIC AND PALEOBIOLOGIC

IMPLICATIONS

CARR, Richard, Earth Sciences Department and Museum of the Rockies, Montana State
University, Bozeman, MT, United States of America; SCANNELLA, John, Museum of the
Rockies; Montana State University, Bozeman, MT, United States of America
Plioplatecarpine mosasaurs were a widely distributed group of marine reptiles whose
remains have been recovered throughout North America and parts of Europe. Despite this
broad geographic range, only one specimen has previously been reported from Montana:
the holotype of Plioplatecarpus peckensis. MOR 1093 is a previously undescribed
mosasaur from the Upper Cretaceous Bearpaw Formation of eastern Montana. This
specimen preserves a majority of the skull, part of the cervical and dorsal vertebral series,
many ribs, and a shoulder girdle. Of particular note is the preservation of the calcified
tympanic membrane, an extracolumella, and the endosseous labyrinth. The morphology of
the endosseous labyrinth is comparable to specimens of Plioplatecarpus. This genus is
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characterized, in part, by the position of the parietal foramen and the morphology of the
cephalic condyle of the quadrates, which match the condition noted in MOR 1093.
Phylogenetic analysis recovered MOR 1093 as a member of the genus Plioplatecarpus in
a sister group relationship to the unresolved clade consisting of the geologically youngest
Plioplatecarpus species (including P. peckensis). Preliminary results of this study indicate
that MOR 1093 may represent either ontogenetic variation within a previously described
species of Plioplatecarpus, or a new taxon morphologically intermediate between P.
nichollsae and P. primaevus. This specimen provides further insight into the phylogeny,
paleobiogeography, and paleoecology of Plioplatecarpus in the Bearpaw Formation.

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

SIGNIFICANT GEOGRAPHIC RANGE EXTENSION FOR THE SYMPATRIC
TYRANNOSAURIDS ALBERTOSAURUS LIBRATUS AND DASPLETOSAURUS
TOROSUS FROM THE JUDITH RIVER FORMATION (LATE CAMPANIAN) OF
NORTHERN MONTANA

CARR, Thomas D., Carthage College, Kenosha, WI, United States of America

Evidence for the southward geographic range extension of the late Campanian
tyrannosaurids Albertosaurus libratus and Daspletosaurus torosus was found in the
collections of the Museum of the Rockies (MOR, Bozeman). The fossils were collected
from the Judith River Formation (JRF) of Montana, which include an isolated postorbital
(MOR 1196) and a maxilla (MOR 395). The fossils are a long overdue opportunity to
compare, at the species level, the JRF tyrannosaurids with those from the Belly River
Group (BRG) of Alberta. These diagnostic bones are a major improvement over published
tyrannosaurid fossils from the JRF, based on specimens (e.g., a partial dentary, isolated
postcranial bones, and teeth) that are inadequate for species-level assessment.

The postorbital was collected in Hill County; it can be referred to A. libratus based on (1)
a small cornual process that (2) consists of a dorsal ridge and a ventral boss that (3) is
positioned close to the orbital margin and (4) does not extend toward the laterotemporal
fenestra, and (5) a stout and tapering squamosal process. The bone is 156.2 mm tall, which
is shorter than the 188.4 mm tall bone of the type specimen, CMN 2120. The bulbous
cornual process and overall size shows the specimen corresponds to the adult growth stage.
The maxilla was collected from Blaine County, on BLM land, and is referable to D. torosus
based on (1) a large maxillary fenestra that is (2) longer than tall, and (3) a coarse
subcutaneous surface rostral to the external antorbital fenestra. The bone is 484.2 mm long,
which is smaller than the 612.0+ mm long bone of the type specimen, CMN 8506. Its small
size and a high count of 16 dental alveoli shows it is from a subadult. The long and low
maxillary fenestra distinguishes it from the stratigraphically younger D. horneri.

The identifications of these fossils implies that they correlate to the Dinosaur Park
Formation (DPF) of Alberta, from which A4. libratus and D. torosus are known. However,
the JRF correlates with the entire BRG. Other dinosaurs collected from Hill County, such
as the hadrosaurid Probrachylophosaurus burgei, correspond to radiometric dates that
range from 79.8 to 79.5 Ma, which correlates to the upper Foremost and lower Oldman
formations of Alberta, which are older than the DPF. The chronological ages of the
tyrannosaurid fossils await clarification before placing them in a precise
chronostratigraphic position. Based on the pattern seen in Alberta, it is reasonable to predict
that A. libratus and D. torosus were sympatric apex predators at the southern end of their
known range.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

TESTING GEOGRAPHIC RANGE SHIFT AS AN EXPLANATION FOR
HYPERTHERMAL MAMMAL BODY SIZE CHANGES

CARROLL, Abigail R., Amherst College, Amherst, MA, United States of America;
ROWE, Rebecca J., University of New Hampshire, Durham, NH, United States of
America; CLYDE, William C., University of New Hampshire, Durham, NH, United States
of America

Previous work has suggested that decreases in mammal body size may be a common
response to ancient rapid global warming events (i.e., 'hyperthermals'). For instance, during
the Paleocene—Eocene Thermal Maximum (PETM; ~56 Ma), fossil evidence from the
strata of Wyoming’s Bighorn Basin suggests that early equids decreased in body size by
30% in response to ~5-8 degrees Celsius of warming. During a subsequent hyperthermal
event known as ETM2 (~54 Ma), the same lineage of equids decreased in size by ~14% in
response to ~3 degrees Celsius of warming. Body size interpretations were based on tooth
size measurements, as tooth size can be used as a proxy for body size in adult mammals.
Here, we test whether the presence of 'dwarfed' equids in the Bighorn Basin during the
PETM and ETM2 hyperthermals may have been the result of a geographic range shift of
smaller-bodied individuals from lower latitudes, rather than an in situ change in body size
(e.g., anagenesis or phenotypic plasticity). To test whether range shift is a viable
explanation, we identify a modern analog to early equids that exhibits Bergmann’s rule, a
positive relationship between latitude and body size. The biological similarities between
modern African duikers (Philantomba monticola and Philantomba maxwellii) and Eocene
equids make them a fitting taxon to test whether the body size changes observed during the
early Paleogene hyperthermals could be due to a climate-driven range shift. A bivariate
linear regression analysis of duiker tooth size on latitude yielded a statistically significant
positive correlation (= 0.1811, slope = 0.024, n = 172, p < 0.0001), suggesting duikers
follow Bergmann’s rule. If the latitude-tooth size relationship of early equids was similar
to that of duikers, then the difference between their pre- and mid-PETM tooth size values
suggests a total geographic range spanning ~10 degrees latitude. Similarly, the ETM2 tooth
size values suggest a geographic range of ~4 degrees latitude. Therefore, if early equids
from the most southern extents of their geographic range shifted into the most northern
extents of their geographic range during either of the early Eocene hyperthermals, the
entirety of the tooth size decrease observed in the stratigraphic records surrounding the
PETM and ETM2 hyperthermals can be explained.
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Technical Session XVIII (Saturday, October 20, 2018, 3:45 PM)

OLDEST SKELETON OF A FOSSIL FLYING SQUIRREL (SCIURINAE,
PTEROMYINI) ALLOWS FOR A RECALIBRATION OF THE TIME OF ORIGIN
AND DIVERSIFICATION OF THE GROUP

CASANOVAS-VILAR, Isaac C., Institut Catala de Paleontologia Miquel Crusafont,
Universitat Autonoma de Barcelona, Bellaterra, Spain; GARCIA-PORTA, Joan, Centre de
Recerca Ecologica i Aplicacions Forestals (CREAF), Universitat Autonoma de Barcelona
(UAB), Bellaterra, Spain; FORTUNY, Josep, Institut Catala de Paleontologia Miquel
Crusafont, Universitat Autonoma de Barcelona, Bellaterra, Spain; SANISIDRO, Oscar,
4Biodiversity Institute, University of Kansas, Lawrence, KS, United States of America;
PRIETO, Jérome, Ludwig-Maximilians-Universitdit Miinchen, Munich, Germany;
QUEREJETA, Marina, Centre de Recerca Ecologica i Aplicacions Forestals (CREAF),
Universitat Autonoma de Barcelona (UAB), Bellaterra, Spain; LLACER, Sergio, Institut
Catala de Paleontologia Miquel Crusafont, Universitat Autonoma de Barcelona, Bellaterra,
Spain; ROBLES, Josep M., Institut Catala de Paleontologia Miquel Crusafont, Universitat
Autonoma de Barcelona, Bellaterra, Spain, BERNARDINI, Federico, Centro Fermi,
Museo Storico della Fisica e Centro di Studi e Ricerche ‘Enrico Fermi’, Rome, Italy;
ALBA, David M., Institut Catala de Paleontologia Miquel Crusafont, Universitat
Autonoma de Barcelona, Bellaterra, Spain

Flying squirrels (Sciurinae, Pteromyini) have been classically regarded as a distinct
subfamily among the Sciuridae, and even sometimes considered a separate family derived
from a different group than the remaining sciurids. The fact that presumed fossil flying
squirrels are at least as old as (or even older than) tree squirrels may support the latter
hypothesis. Flying squirrels are currently recognized as a monophyletic clade, as supported
by a set of synapomorphies in the wrist related to their particular gliding position, which
differs from that of all other gliding mammals. Molecular phylogenies further indicate that
flying squirrels are nested within tree squirrels (subfamily Sciurinae) and likely diverged
as recently as the latest Oligocene—early Miocene (23 + 2.1 Ma). Notwithstanding, the
pteromyin fossil record, almost exclusively consisting of isolated cheek teeth, suggests a
much older split dating back to the late Eocene of North America (36.6-35.8 Ma). This
discrepancy of nearly 15 million years may result from the identification of fossil flying
squirrels exclusively on the basis of dental features that are also present in other sciurids.
As for today, postcranial remains of extinct flying squirrels, which show diagnostic
characters of the pteromyins, have not been described.

We report the oldest known partial skeleton of a fossil flying squirrel from the Miocene of
Catalonia (Spain), which is attributed to Miopetaurista neogrivensis and dates back to 11.6
Ma. The wrist bones unambiguously show that it displayed the gliding adaptations of extant
pteromyins and indicate that it belongs to the large-sized flying squirrel clade. This new
fossil evidence allows for a recalibration of the divergence date between tree and flying
squirrels using two independent phylogenetic approaches that combine morphological and
paleontological data: total evidence and node dating analysis. Both methods provide older
estimates for this event (most probably around 31-25 Ma), which are still consistent with
previous molecular studies and further indicate that fossils older than 31 Ma are unlikely
to belong to the flying squirrel clade. In addition, total evidence analysis recognizes
Miopetaurista as the sister taxon of the extant Petaurista, their striking morphological
similarities further showing that giant flying squirrels have undergone little evolutionary
change for almost 12 million years.
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Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

CHANGES IN ROSTRAL LENGTH UNDERLIES SPECIES DIVERSIFICATION
IN LATEST OLIGOCENE EKTOPODONTID MARSUPIALS FROM SOUTH
AUSTRALIA

CASE, Judd A., Eastern Washington University, Cheney, WA, United States of America
Most mammalian paleospecies are differentiated based on minor differences in their
respective dentitions. For the Australian marsupial family Ektopodontidae, this is a more
difficult task due to the complex nature of the upper molars, where the anterior and posterior
lophs are composed of a series of cusps with ridges and struts descending the anterior and
posterior faces of the lophs. While the molar morphologies between latest Oligocene genera,
Chunia and Ektopodon, are easy to distinguish, species determinations are more difficult as
the pattern of ridges and crests appear to be individual variation.

As more specimens have been collected, more maxillary fragments with molars and/or
alveoli and a portion of the rostrum preserved are available. With a suite of maxillae now
known, new ektopodontid features have revealed themselves, including the shortening of
the rostrum compared to other families of contemporary possums. The facial angulation
represented by the flexure of the rostrum at the boundary between P3 and M1 so that P3
and the rostrum are angled differently than the molar row. Ektopodontids have a
significantly greater angulation (65°) and shorter faces, compared to that seen in
contemporary miralinid, phalangerid, and pseudocheirid possums (35°).

For the genus Chunia, two new species from the lower Etadunna Formation, South
Australia, can be distinguished from the type species, Chunia illuminata, of the Ditjimanka
local fauna (Faunal Zone B) also from the lower Etadunna Formation. While the molar
dentitions are very similar, the degree of facial angulation is quite different. The Chunia
sp. nov. Minkina from the lowest faunal zone (A) and the Minkina Local Fauna has a facial
angulation of 52°, C. illuminata from the next higher faunal zone (B, Ditjimanka Local
Fauna) has a greater facial angulation at 63°, while a second new species, also from Faunal
Zone B, Chunia sp. nov. Dijimanka has a facial angulation of 73°. This value of facial
angulation in the second Ditjimanka species of Chunia is comparable to the genus
Ektopodon (71°). Thus, the degree of facial shortening is a valid discriminator between
species of ektopodontid marsupials.
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Technical Session IV (Wednesday, October 17, 2018, 3:30 PM)

COMPLETENESS OF THE BAT FOSSIL RECORD

CASHMORE, Daniel D., University of Birmingham, Birmingham, United Kingdom;
BROWN, Emily, University of Birmingham, Birmingham, United Kingdom; SIMMONS,
Nancy, American Museum of Natural History, New York, NY, United States of America;
BUTLER, Richard J., University of Birmingham, Birmingham, United Kingdom Changes
in fossil specimen completeness through time and space can bias our understanding of
macroevolutionary processes. It is important to assess these changes in order to identify the
various natural and human biases that can make direct interpretations of the fossil record
problematic. The quality of the tetrapod fossil record has previously been quantified as the
proportion of a complete skeleton that a specimen preserves (skeletal completeness metric,
SCM) and the proportion of phylogenetic characters that can be scored for an individual
species (character completeness metric, CCM). Here, we use these metrics to analyse the
fossil record of bats (Chiroptera), which evolved in the aftermath of the Cretaceous—
Palacogene mass extinction, but are only found approximately 14 million years later and
are generally thought to have a poor fossil record.

Specimen-level completeness scores were collected from the literature for 386 valid fossil
bat species from the Eocene to Pleistocene. Skeletal proportions used to calculate SCM
were determined from (1) bone surface areas from 2D scientifically-informed skeletal
reconstructions and (2) bone volumes of a CT-scanned 3D skeleton. Character proportions
used to calculate CCM were determined from an osteological character list designed to
include fossil bats. SCM and CCM scores were statistically compared to each other, to
species richness through geological time, between different depositional environments and
geographical localities, against other tetrapod groups, and in relation to historical year of
discovery.

All metrics record the same temporal patterns: peaks in completeness in the Ypresian and
Lutetian reflect the presence of Lagerstitten, and subsequent stages have very low
completeness except an Aquitanian high and a Pleistocene peak in SCM. There is no
correlation between taxic diversity and completeness as the bat fossil record predominately
consists of diagnostic but isolated teeth. Consequently, CCM values are significantly
higher than SCM metrics, but bats have significantly lower completeness than any
previously assessed tetrapod group for both metrics. There is no statistical difference
between completeness of bats from northern and southern hemispheres and between taxa
derived from cave and non-cave deposits. However, SCM is highest in North America
while CCM is highest in Europe, and Asia has the lowest relative completeness for both
metrics. There is also a weak positive correlation between year of publication and
completeness, with completeness improving for recently described taxa.
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Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

A NEW EDAPHOSAUR FROM THE EARLY PERMIAN OF NEW MEXICO
WITH NOVEL SPECIALIZATIONS FOR HERBIVORY

CELESKEY, Matthew D., New Mexico Museum of Natural History and Science,
Albuquerque, NM, United States of America; LUCAS, Spencer G., New Mexico Museum
of Natural History and Science, Albuquerque, NM, United States of America; RINEHART,
Larry F., New Mexico Museum of Natural History and Science, Albuquerque, NM, United
States of America

Fossils of edaphosaurid eupelycosaurs document one of the earliest transitions from
faunivory to high-fiber herbivory in amniotes. Teeth of the oldest known edaphosaurid, the
Late Pennsylvanian lanthasaurus hardestorum, suggest an insectivorous or omnivorous
diet. By the early Permian, multiple species of Edaphosaurus display dental, cranial, and
postcranial specializations for obligate herbivory. Outside of these taxa, however, the low
taxonomic diversity and limited fossil material of other edaphosaurids shed little light on
this dietary shift.

We describe a new edaphosaurid known from an articulated skull, lower jaw, and partial
postcranium found in the early Permian Bursum Formation of southern New Mexico, U.S.A.
Several of its cranial proportions are intermediate between those of lanthasaurus and
Edaphosaurus, but it possesses an uniquely specialized dentition consisting of large, chisel-
like incisors separated by a long diastema from a short row of small, peg-like marginal
teeth. The palate is obscured, although part of a grinding dental pavement is visible on the
inner surface of the lower jaw. The cervical and dorsal vertebrae have elongate neural
spines with distinctive small, thorn-like lateral tubercles randomly distributed along their
length. Phylogenetic analysis recovers this specimen as the sister taxon to a clade consisting
of Lupeosaurus and Edaphosaurus, with Glaucosaurus and Ilanthasaurus being
successively more distantly related within the Edaphosauridae. This new form is the oldest
known herbivorous tetrapod with a dental diastema, indicating a significantly different
mode of ingestion and intraoral transport of vegetable matter from that of Edaphosaurus
and other Paleozoic herbivores. This surprisingly earlyspecialization of the dental apparatus
parallels adaptations seen in later cynodont and mammalian herbivores and shows that the
development of edaphosaurid herbivory was more complex than previouslyrealized.

Technical Session XV (Saturday, October 20, 2018, 11:00 AM)

MODELING VISUAL ABILITIES IN EXTINCT SPECIES USING VIRTUAL
OPHTHALMOSCOPY, WITH A CASE STUDY IN PREDICTING EYE SIZE,
OPTICAL PARAMETERS, AND VISUAL FIELDS IN TERROR BIRDS (AVES:
PHORUSRHACIDAE).

CERIO, Donald G., Ohio University, Athens, OH, United States of America;
DEGRANGE, Federico J., CONICET-Universidad Nacional de Cérdoba, Coérdoba,
Argentina; TAMBUSSI, Claudia P., Museo de La Plata, La Plata, Argentina; RIDGELY,
Ryan C., Ohio University, Athens, OH, United States of America; WITMER, Lawrence
M., Ohio Univ, Athens, OH, United States of America
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All animals face competing visual perceptual challenges including food-acquisition and
vigilance against predation. There has been much recent work to shed light on the visual
abilities of extant species and to correlate bony dimensions of the orbit with the soft tissues
of the visual system. However, few studies have made quantitative predictions of visual
abilities in extinct animals, and most of these have focused on diel activity patterns (e.g.,
diurnal vs. nocturnal). Behavioral studies have commonly employed ophthalmoscopy and
geometrical optics to measure visual fields of living animals. A new method for modeling
visual fields, called Virtual Ophthalmoscopy (VO), was devised to allow the study of
attributes of the visual system in fossil birds and other dinosaurs. Eyeballs for 10 extant
bird species were virtually modeled using optical schematics from the literature, and their
optical properties and visual fields were generated in raytracing and animation software.
The resulting in silico models of visual fields were validated by comparison to in vivo and
ex vivo measurements taken from the literature and the modeled values fell within the
ranges of literature values. An intriguing case-study for reconstructing the visual abilities
of an extinct species is Llallawavis scagliai, an exceptionally well-preserved phorusrhacid
that preserves scleral rings and exemplifies the uniquely narrow bill morphology typical of
phorusrhacids. Here, we present estimates of eye size and shape for L. scagliai, and we
make quantitative predictions of the optical properties and performance of its visual
system. A broad taxonomic survey of cadaveric birds was undertaken to identify bony
correlates for the orientation of the eyeball within the orbit. Measurements of eyeball,
scleral ring, and skull dimensions were also taken for 113 extant bird species and on L.
scagliai. Phylogenetically-informed regression equations for eyeball and lens dimensions
for L. scagliai were calculated, and an eyeball was virtually modeled and optically tested
using VO. When its eyes were converged, L. scagliai would have had a binocular field of
view between 18° and 38° wide. In addition, the tip of the bird’s bill would have fallen
squarely within this binocular field, consistent with an animal that was using its beak to
acquire food, a key perceptual challenge for birds. Moving forward, the success of VO
presents an opportunity to expand our ability to reconstruct the visual apparatus and make
inferences about the visual ecology of extinct organisms in deep time.
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Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

TAPHONOMY OF TRIASSIC TEMNOSPONDYLS OF INDIA

CHAKRAVORTI, SANJUKTA, Indian Statistical Institute, KOLKATA, India;
SENGUPTA, Dhurjati P., Indian Statistical Institute, Calcutta, India; ROY, Pummy,
Geological Survey of India, Kolkata, India

Early, Middle, and Late Triassic temnospondyls are known from the Panchet, Yerrapalli,
Denwa, Maleri, and Tiki Formations of India. The above formations are separated in time
and space but similar taphofacies are noted within them. The occurrences of Triassic
temnospondyls from India conforms to those taphonomic groups. Firstly, disarticulated
small fragments of bones of several temnospondyl taxa are noted from the Olenekian
Panchet Formation. The Formation has alternating sand and mud of fluvial origin. The
sandstones are multi-storied and trough-crossbedded with occasional concentrations of
clay clasts whose average long axis is around 2 cm. Bone fragments of Goniogyptus,
Indobrachyops, Manubrantlia, Capulomala, and possible benthosuchids and lydekkerinids
are present. These fragments are channel lag deposits of a few centimeters in size. Post
glenoid area, mandibular rami, and skull fragments are most common. The Yerrapalli and
middle part of the Denwa has skull and mandible dominated assemblages of capitosaurids.
The Denwa is very rich in monospecific remains of Cherninia dewai, which are often found
lying parallel to the beds of mud-dominated inclined heterolithics. These heterolithics are
lateral accretions of point bars in mixed to suspended load-bearing sinuous channels.
Muddy point bars were generally developed in the meandering channels of a low gradient
floodplain. Isolated skulls and mandibles could easily be trapped in the muddy point bars
while moving with the water. The Upper Denwa of probable Ladinian age has calcirudites
and red mudstones with subordinate sansdstones. A polyspecific assemblage of mainly a
new species of Cherninia and Paracyclotosaurs crookshanki are present there in a rich
pocket having fish remains. At least eight mostly complete capitosaurid skulls were
recovered from this area. This are thought to be accumulated in flood-basin ponds where
temnospondyls were bogged down due to drying of water. The caliche-derived calcirudites
and fish scales that appear first time in this part of the Denwa suggest occasional aridity.
The Carnian metoposaurids from the Maleri and Tiki as well as the Norian chigutisaurids
from Upper Maleri show similar isolated hydraulic accumulations. In the Lower Maleri, a
small pocket is found with nearly 100 bones of metoposaurids. No complete skeleton has
been noted from any of these formations. Hence, hydraulic accumulation in fluvial
floodplains, ponds, and channels are the main reasons for temnospondyl occurrences in the
Triassic continental deposits of India.
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Technical Session I (Wednesday, October 17, 2018, 9:00 AM)

LOCOMOTORY SHIFTS IN DINOSAURS DURING ONTOGENY

CHAPELLE, Kimberley E., Evolutionary Studies Institute, University of the
Witwatersrand, Johannesburg, South Africa; CHOINIERE, Jonah N., Evolutionary Studies
Institute, University of the Witwatersrand, Johannesburg, South Africa; BENSON, Roger
B., University of Oxford, Oxford, United Kingdom; OTERO, Alejandro, Museo de La
Plata, La Plata, Argentina

Massospondylus carinatus is an iconic South African basal sauropodomorph dinosaur
known from an array of well-preserved specimens representing a nearly complete
ontogenetic series from embryos to adults. It has previously been hypothesized that M.
carinatus experienced a change in gait during ontogeny: hatchlings were obligate
quadrupeds, whereas adults were facultative bipeds. This hypothesis is surprising—within
Dinosauria there are several instances of lineages evolving quadrupedality from bipedality,
but no counter examples. The ontogenetic postural shift from quadrupedality to bipedality
has been found in several other dinosaur taxa, and has even been suggested to represent the
ancestral condition for the entire group. However both non-destructive and quantitative
methods for testing this have been lacking. Our research group recently described a
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reliable, quantitative method for determining tetrapod posture based on the relative
robustness of the forelimb compared to the hindlimb. Here, we modify this method for use
on ontogenetic datasets, including both growth series and histological data, and apply it to
a wide range of tetrapods, including mammals, crocodylomorphs, and dinosaurs. We find
that the method provides an excellent proxy for postural changes during development. The
growth trajectories of animals that are obligate quadrupeds from birth (such as bovids) can
readily be discerned from those that are obligate bipeds since birth and from animals that
change posture during ontogeny (such as humans). Our results clearly show that M.
carinatus was a biped from hatching, and possessed bipedal skeletal proportions even in
ovo. Other dinosaurs, like Mussaurus, have limb proportions consistent with a shift in
posture from quadrupedal to bipedal during their developmental sequence. Phylogenetic
hypotheses imply different interpretations of this finding because Mussaurus may represent
either (1) a recent evolutionary origin of bipedalism from quadrupedal sauropodiform
ancestors, or (2) a close bipedal relative to the ancestor of quadrupedal sauropodiforms. If
the latter is found to be correct, then our data suggest that bipedal to quadrupedal postural
shifts in dinosaurs may have been presaged by adoption of novel stances at earlier
ontogenetic stages.
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Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

BIRD TO THE BONE: TRABECULAR MORPHOLOGY IN THE AVIAN
SHOULDER

CHASE, Hila Tzipora T., University of Montana, Missoula, MT, United States of America;
O'BRIEN, Erynn, University of Montana, Missoula, MT, United States of America;
TOBALSKE, Bret, University of Montana, Missoula, MT, United States of America

To understand the evolution of flight in the avian lineage, it is necessary to resolve the
functional morphology of the flight stroke. Recent success in this approach focuses on the
cross-sectional geometry of cortical bone at the midshaft. Trabecular bone, the spongy
matrix which fills cortical bone at the ends of long-bones, has been shown to structurally
adapt to an organism’s function, and thus can provide subtle and specific mechanical
signals within a joint that correlate with behavior. While this has led to major discoveries
in mammalian biomechanics and fossil interpretation, trabecular morphology in relation to
avian flight has yet to be explored. To begin to assess structure-function relationships in
the avian shoulder, we used existing kinematic and mechanical data from various species
to model the loading regime for different flight modes (i.e., flapping, soaring). We then
collected microCT scans of the proximal humerus across a broad, comparative set of avian
museum specimens and an ontogenetic series of chukars. Preliminary analysis suggests
that trabecular structure is indeed related to flight mode, in combination with body size and
phylogeny. Mean trabecular thickness (Tb.Th) in the humeral head appears to be higher in
species that flap than in species that soar, while the degree of anisotropy (DA) is higher in
soarers than flappers- both results congruent with differences in joint loading during these
flight modes. Additionally, we found that Tb.Th scales with negative allometry,
proportional to the 0.185 power of mass, which is lower than has been reported in the femur
of birds and closer to the scaling exponent found in mammals. In the ontogenetic series, it
appears that an increase in Tb.Th and decrease in DA is concurrent with the onset of lift
production in chukars using wing-assisted incline running and flight. Elucidating the
relationship between trabecular structure and flight mechanics in the avian shoulder
provides both significant insight into extant avian flight and a fundamental resource for
fossil interpretation in the avian lineage. Future work will attempt to use the functional
signals found here in extant birds to interpret forelimb mechanics in fossil aves and paraves.
Grant Information
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Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

LIZARDS FROM EL GALLO FORMATION (CAMPANIAN), BAJA
CALIFORNIA, MEXICO

CHAVARRIA-ARELLANO, Maria L., UNAM, Mexico City, Mexico; GARCIA-
ALCANTARA, Dalia, Mexico City, Mexico, ROMO DE VIVAR-MARTINEZ, Paulo,
Universidade Federal so Rio Grande do Soul, Porto Alegre, Brazil;, MONTELLANO,
Marisol, UNAM, Mexico City, Mexico

In the area of El Rosario, Baja California, outcrops of the Campanian El Gallo Formation
comprise a non-marine sedimentary sequence that contains and important vertebrate local
fauna. Lepidosaurs are relative rare in these deposits, with a lower diversity compares to
their number in other North American Late Cretaceous local faunas. A collaborative
research project initiated in 2004 has yielded a microvertebrates assemblage that includes
lepidosaur teeth and incomplete jaws. Fossils of only one taxon, Dicothodon bajaensis, a
borioteiioidean, has been extensively described. In addition, we can now recognize four
families occurring in the formation: Xenosauridae, Varanidae, Anguidae, and
Polyglyphanodontidae. One isolated tooth, probably from a posterior position, has been
tentatively referred to Xenosauridae: it is a dagger-like appearance, slightly recurved, lacks
striations, but is not serrated along its cutting edges. Two somewhat more trenchant isolated
teeth, tentatively referred to the varanoid Palaeosaniwa canadiensis, display the
characteristic infolded bases, lateral compression, strong curvature, and anterior and
posterior serrations of this species. Anguidae are represented by a posterior fragment of
dentary bearing five teeth, these most resemble those Odaxosaurus piger, having a
shoulder-like expansion and are heavy striated medial and laterally.

These families are also known from other southern Late Cretaceous occurrences, in the
Aguja and Cerro del Pueblo formations, in Texas and Coahuila, respectively; however their
presence in the E1 Gallo Formation extends their distribution to the rim of the Pacific Basin.
The only other squamates not yet recovered from the El Gallo Formation are Serpentes,
which may simply be an artifact of collecting.

Some additional isolated teeth and fragmentary jaws from the El Gallo Formation suggest
the presence of Xantusiidae and Scincidae in these beds. The identification of these fossils
is tentative, but shows that lizard diversity in the formation is greater than previously
considered. Relationship of some taxa from the El Gallo Formation with Asian species,
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such Dicothodon bajaensis with Adamisaurus magnidentatus from Mongolia, would be
strengthened with the identification of the scincid.

Grant Information
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Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

GEOMETRIC MORPHOMETRIC ANALYSIS OF THE MANUS AMONG
MESOZOIC MAMMALS AND ITS IMPLICATION FOR THEIR FEEDING
ECOLOGY

CHEN, Meng, Nanjing University, Nanjing, China; MENG, Jin, American Museum of
Natural History, New York, NY, United States of America; WANG, Yuanging, Institute
of Vertebrate Paleontology and Paleoanthropology, CAS, Beijing, China; MAO,
Fangyuan, Institute of Vertebrate Paleontology and Paleoanthropology, CAS, Beijing,
China

Over the last two-decades discoveries of Mesozoic mammal fossils around the world have
reshaped the fundamental understanding of the evolutionary history of those now-extinct
species. Recent studies on well-preserved skeletal remains, using both qualitative and
quantitative approaches, have suggested that extinct mammals had a great ecological
diversity in Mesozoic terrestrial ecosystems. Their locomotor diversity could be compared
to that of extant small-bodied species. The diverse manual morphologies played an
important role in assisting Mesozoic species to adopt diverse locomotor modes and to
occupy different ecological niches. However, the manus also plays an important role in
feeding ecology among extant mammals, which was largely ignored in previous studies on
Mesozoic mammals. To investigate the function role of the manus in feeding ecology
among Mesozoic mammals, we conducted a geometric morphometric analysis of the manus
of 58 extant small-bodied mammals of 12 orders, including Afrosoricida, Carnivora,
Didelphimorphia, Dasyuromorphia, Diprotodontia, Erinaceomorpha, Monotremata,
Peramelemorphia, Primates, Rodentia, Scandentia, and Soricomorpha. We categorized
their dietary preference into carnivore, frugivore, omnivore, granivore, herbivore, and
insectivore. We digitized 71 landmarks of the manus to outline its general shape in dorsal
view and performed Generalized Procrustes Analysis (GPA) and Principal Component
Analysis (PCA) on the dataset. Our preliminary results indicate that extant frugivore and
herbivore (root-tuber feeding) species have distinct manual morphologies from the rest of
the others, whereas extant carnivore, omnivore, and insectivore species show indistinct
morphologies. Most of our inferred dietary preferences of Mesozoic mammals were
consistent with the inferences of previous studies. However, the eutriconodontan species
exhibit some morphological features in the manus that are similar to some extant herbivore
species.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

SHINING A LIGHT ON NIGHTBIRD RELATIONSHIPS: A TOTAL-EVIDENCE
PHYLOGENY OF STRISORES

CHEN, Albert, University of Bath, Bath, United Kingdom; FIELD, Daniel, University of
Bath, Bath, United Kingdom

Strisores is a clade of mostly insectivorous crown-group birds that includes highly
specialized fliers such as the Apodiformes (swifts and hummingbirds), as well as the
nocturnal Caprimulgidae (nightjars), Steatornithidae (oilbird), Nyctibiidae (potoos),
Podargidae (frogmouths), and Aegothelidae (owlet-nightjars). Recent molecular and
morphological phylogenetic analyses have uniformly recovered the nocturnal strisorians as
a paraphyletic grade with respect to Apodiformes. However, despite the use of large- scale
molecular datasets, the precise phylogenetic relationships between the nocturnal strisorians
have been resolved inconsistently by different studies and remain controversial. Given the
lack of consensus between results based on molecular data, we examined the possibility
that incorporating morphological data from fossils might improve resolution of this
phylogenetic problem. Putative stem-members of nearly all major strisorian lineages have
been described from Eocene fossil deposits, potentially providing critical information on
ancestral character states within Strisores. We adopted a total-evidence approach
combining both molecular and morphological data, which has hitherto only been applied
to strisorian phylogeny to a limited extent. Our phylogenetic dataset includes 117
morphological characters scored for 24 strisorian taxa (of which 14 were fossil taxa) as
well as DNA sequences from the extant taxa. This dataset was analyzed using Bayesian
phylogenetic methods in MrBayes, resulting in a novel phylogenetic topology of Strisores
that is nonetheless largely congruent with the findings of a comprehensive recent molecular
phylogenetic analysis of modern birds.

In future work, we aim to further clarify the early evolution of Strisores by performing a
tip-dating analysis on our dataset to generate a time-calibrated phylogeny of these
specialized birds.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

HIND LIMB MORPHOLOGY OF PALEOGENE MICROMOMYID
PLESIADAPIFORMS (EUARCHONTA, PRIMATES)

CHESTER, Stephen G., Brooklyn College, City University of New York, Brooklyn, NY,
United States of America; BLOCH, Jonathan I., Florida Museum of Natural History,
University of Florida, Gainesville, FL, United States of America; BOYER, Doug M., Duke
University, Durham, NC, United States of America; SARGIS, Eric J., New Haven, CT,
United States of America

Micromomyid plesiadapiforms are small euarchontan mammals known from the late
Paleocene and early Eocene of western North America. Recent phylogenetic analyses
support micromomyids as the most basal stem primates known from partial skeletons. We
analyzed the hind limb of all of these skeletons (7inimomys graybulliensis, n = 3;
Dryomomys szalayi, n = 1). Micromomyids had a mobile hip joint with a craniocaudally
elongated acetabulum and spherical femoral head that is slightly higher than the greater
trochanter. The acetabulum is cranially buttressed with an expanded articular surface for
incurring loads when using orthograde postures on vertical supports. Micromomyids
lacked the hind limb features of specialized leapers and runners for powerful extension of
the knee, and instead have a small anterior inferior iliac spine, dorsoventrally shallow distal
femur, and short patellar groove indicating a habitually flexed knee. These hind limb
features are similar to those of other plesiadapiforms, butsmicromomyids differ in having
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a relatively longer crus. Their fibula is unique among plesiadapiforms in having a
dorsoventrally expanded proximal end for the origin of flexor fibularis and peroneus
longus. This corresponds with the large, wide groove on the astragalus for the tendon of
flexor fibularis, which aids in pedal plantarflexion, digital flexion, and pedal grasping. The
entocuneiform-1st metatarsal joint suggests a divergent hallux capable of non-opposable
pedal grasping, and the long volar processes on the distal phalanges suggest long apical
pads for grasping. Overall, the hind limbs of T. graybulliensis and D. szalayi are similar
and support the hypot hesis that they were non-leaping arborealists capable of pedal
grasping like that of the extant treeshrew Ptilocercus lowii. Though these species are
relatively derived and recent within Micromomyidae, their shared features likely
characterize the clade at least back to the divergence of Tinimomys and Dryomomys in the
late Tiffanian North American Land Mammal Age (NALMA). Furthermore, micromomyid
astragali and calcanei are uniquely similar to those attributed to Purgatorius, the oldest and
most basal known plesiadapiform from the Puercan NALMA, which suggests that certain
micromomyid hind limb features also characterize the ancestral primate. As early
Paleocene plesiadapiform postcrania remain elusive, the fairly basal position and well-
preserved skeletons of micromomyids make them critically important for understanding
early locomotor and postcranial evolution in primates.

Grant Information

National Science Foundation SBE-1028505 (EJS, SGBC), NSF BCS-0129601 (JIB),
Leakey Foundation Research Grant (SGBC), and PSC CUNY Award (SGBC)

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

A REMARKABLE ASSEMBLAGE OF ENANTIORNITHINE BIRDS FROM THE
LATE CRETACEOUS OF SOUTHEASTERN BRAZIL

CHIAPPE, Luis M., Natural History Museum of Los Angeles County, Los Angeles, CA,
United States of America; NAVA, William, Museu de Paleontologia de Marilia, Marilia,
Brazil; MARTINELLI, Agustin G., Museo Argentino Ciencias Naturales, Capital Federal,
Argentina; TUCKER, Ryan, Stellenbosch University, Stellenbosch, South Africa;
ALVARENGA, Herculano, Museu Historia Natural Taubate, Taubate, Brazil

Despite abundant discoveries of Mesozoic birds in recent decades, knowledge of their
evolution during the last 20 million years of the Cretaceous remains scant. However, this
time interval is essential to better understand the rise of modern birds and the pattern of
avifaunal turnover during the Cretaceous-Paleogene transition. We report on a remarkably
rich site (William’s Quarry; discovered in 2004 by WN) contained in the Upper Cretaceous
Adamantina Formation (Bauru Group) of southeastern Brazil (Presidente Prudente,
western Sdo Paulo State). Excavations at this site have produced hundreds of isolated and
partially articulated remains of small to medium-sized enantiornithine birds concentrated
in a very small area (approximately 6 m?) of red-pink fluvial sandstones and claystones.
Representing at least three taxa, the remains include numerous postcranial elements as well
as many skull portions (isolated rostra, mandibles, and crania) preserved in three
dimensions. As the most abundant avian Mesozoic locality in the Americas and the richest
site of Late Cretaceous age in the world, this site provides key information for contrasting
hypotheses of avian diversification during the K-Pg transition and the earliest divergences
of modern birds. Along with other Late Cretaceous localities from Gondwana, the
information revealed at this site indicates a clear abundance of enantiornithine bird species
during the ~80—70 mya interval. Such a record is difficult to reconcile with hypotheses
arguing that modern (neornithine) birds originated in the southern hemisphere during the
Late Cretaceous.

Technical Session IV (Wednesday, October 17, 2018, 2:45 PM)

ECOLOGICAL NICHE MODELLING SUPPORTS SUSTAINED DINOSAUR
DIVERSITY TRENDS PRIOR TO THE CRETACEOUS/PALEOGENE MASS
EXTINCTION

CHIARENZA, Alfio A., Imperial College London, Lodon, United Kingdom; MANNION,
Philip, Imperial College London, London, England; FARNSWORTH, Alexander,
University of Bristol, Bristol, United Kingdom; LUNT, Dan, University of Bristol, Bristol,
United Kingdom; KELLAND, Sarah-Jane, Getech, Leeds, United Kingdom; ALLISON,
Peter, Imperial College London, London, United Kingdom

Dinosaur diversity in the lead-up to the Cretaceous/Paleogene mass extinction (66 million
years ago) remains a topic of heated debate. Whereas some authors argue that dinosaurs
were already in long-term decline, others contend that they were thriving until their sudden
demise. The latest Cretaceous (Campanian—Maastrichtian) of North America provides the
best paleontological record to address this debate, but even here diversity reconstructions
are biased by uneven sampling. Subsampling and other methods are heavily constrained by
their inability to deal with the absence of data, especially when the spatial distribution of
the fossil record is strongly heterogeneous. Ecological niche modelling, using species
occurrences and climatic data to reconstruct habitat distribution, offers a possible solution
for interpolating biogeographic patterns despite fragmentary information, enabling the
integration of models of distributional patterns from unsampled areas. We combined fossil
occurrence data with HadCM3L paleoclimatic simulations to define latest Cretaceous
North American dinosaur habitat availability. A time series analysis of species distribution
models was developed from the early Campanian to the late Maastrichtian. The ecological
niches modeled on available outcrop area through time show a decline in habitability for
major non-avian dinosaur clades, an outcome mirroring results based on previous analyses
of diversity and morphological disparity. However, when a continental projection is
considered, the pattern shifts dramatically, showing an overall increase in niche suitability
from the Campanian to the Maastrichtian instead, although niche evolution between stages
was minimal. Combining digital elevation models of the latest Cretaceous of North
America with results from our climate model, we created virtual taphofacies (using
physical parameters such as sediment flux and surface runoff), identifying areas suitable
for potential dinosaur fossil preservation. The combination of these approaches
demonstrates how dinosaur habitat increased spatially as a result of the Sevier-Laramide
orogeny and the forced regression of the Western Interior Seaway in the Maastrichtian.
However, these same agents limited areas of high taphonomic suitability in the final stage
of the Cretaceous. These results hint at a hidden diversity of dinosaurs in the Maastrichtian
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that is obscured by a reduction in the spatial sampling window, highlighting the impact of
spatial bias in interpreting macroecological dynamics.

Romer Prize Session (Thursday, October 18, 2018, 9:00 AM)

TESTING OSTEOHISTOLOGY-BASED BODY MASS GROWTH CURVE
RECONSTRUCTION IN EXTANT AND EXTINCT TETRAPODS

CHIBA, Kentaro, University of Toronto, Toronto, ON, Canada

Body mass growth curves have been reconstructed in numerous extinct animals,
particularly non-avian dinosaur species, based on growth marks preserved in the
osteohistological cross sections of limb bones. Utilizing the parameters obtained from the
growth curves, recent studies have quantitatively estimated the physiology and life history
of extinct animals. Growth curve reconstructions based on growth marks need two sets of
estimated parameters: body mass estimation with consideration of ontogeny, and the
number of missing growth marks (age) of the samples. Several estimation methods for age
and mass have been proposed and used in previous studies, but the methods have never
been applied to extant tetrapods. Thus, the accuracy of the reconstructed growth curves still
has considerable uncertainties. This study evaluated the available age and mass estimation
methods and the overall performance of osteohistology-based growth curve reconstructions
in fossil taxa using extant tetrapod datasets for the first time.

Firstly, the dataset of eight extant tetrapod taxa including Reptilia, Aves, and Mammalia
demonstrates that mass can be reliably estimated based on growth marks using
Developmental Mass Extrapolation (DME) when adult body mass is scaled down by limb
circumferences. Secondly, combinations of DME with section-stacking (the most
commonly used estimation method) and growth-model-fitting age estimations were applied
to a dataset of Alligator mississippiensis growth marks, and the reconstructed curves were
compared to observational growth curves of the population. The comparison revealed that
DME combined with model-fitting can reliably approximate the observational curves, but
not the section-stacking method. Finally, the two combinations were applied to mass death
bonebed samples of the non-avian dinosaur Centrosaurus apertus. The results show that
the parameters such as maximum growth rate and inflection point can be vastly different
based on the reconstruction method used, and underscores the poor performance of the
section-stacking age estimation method.

This study strongly recommends the use of DME combined with model-fitting age
estimation in future studies and suggests many of the previous studies using section-
stacking are likely not accurate and need further consideration. Using these best practices,
accurate body mass growth curve reconstruction in fossil taxa is a powerful tool that
enables quantitative physiological and ecological variables to be estimated and
incorporated into macroevolutionary studies.

Grant Information

I would like to thank the Dinosaur Research Institute, Natural Sciences and Engineering
Research Council of Canada, Royal Ontario Museum, University of Toronto.

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

ELECTRON BACKSCATTEER DIFRACTION (EBSD) IS A NEW POWERFUL
TECHNIQUE FOR FOSSIL EGGSHELL RESEARCH: A NOVEL METHOD
PROVIDES CRSTALLOGRAPHIC INFORMATION ON CONTACT
INCUBATION AND A WAY TO IDENTIY THE TRUE PORE CANAL AND
EXTEERNAL LAYER

CHOI, Seung, Seoul, Korea, Republic of (South); LEE, Yuong-NamSeoul National
University, Seoul, Korea, Republic of (South)

Electron backscatter diffraction (EBSD) is a powerful electron microscopy technique to
investigate crystallographic information directly from carbonate biominerals. Compared
with invertebrate paleontology, its application in vertebrate paleontology is still not
popular. However, ‘paleo-oology’ is a perfect research field in which EBSD can be widely
used. We compared extinct non-avian maniraptoran dinosaur and avian eggshells with
extant bird eggshells to find out important crystallographic features using EBSD analysis.
They are eggshells of Elongatoolithus sp., Macroelongatoolithus
xixiaensis, Prismatoolithus levis, Gobioolithus minor, ostrich, rhea, domestic duck,
domestic chicken, Japanese tit, and Korean magpie. The results were presented by the
inverse pole figure map, Euler map, grain boundary map, and misorientation histogram.
All maps showed that some ambiguous morphological features such as wedge-like or
acicular structure of a mammillary layer can be judged more objectively in eggshells. The
results also implied that presence of an external layer in maniraptoran eggshells is not
always associated with avian eggshells. The misorientation angle distribution of the
maniraptoran eggshells can be clearly divided into two groups that may be related to
reproductive behavior of Maniraptora. The oviraptorosaur and paleognath eggshells
showed low-angle dominant misorientation distribution, whereas troodontid and
enantiornithine eggshells showed high-angle ones like neognath eggshells. Therefore, we
could infer that oviraptorosaurs did not contact incubate their eggs, whereas the troodontid
and enantiornithes adopted contact incubation. Finally, EBSD analysis can be used for
identification of true pore canals. Simple cracks in the eggshell radial section are easily
distinguished from the pore canals by an Euler map. It can prevent the misidentification of
pore-like structures in fossil eggshells. We expect that new EBSD data on diverse
maniraptoran eggshells will enhance our knowledge of maniraptoran brooding behavior in
future.

Grant Information:

This research was supported by National Research Foundation of Korea (grant number:
2016R1AA2B2015012) to Yuong-Nam Lee.
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Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

COMPARISON OF CREODONT AND CARNIVORAN DENTAL
MORPHOLOGY FROM THE CALF CREEK LOCAL FAUNA (LATE EOCENE)
OF SASKATCHEWAN

CHRISTISON, Brigid E., Carleton University, Ottawa, ON, Canada; GAIDIES, Fred,
Carleton University, Ottawa, ON, Canada; PINEDA-MUNOZ, Silvia, Smithsonian,
Washington, DC, United States of America; EVANS, Alistair R., Monash Univ, Monash
University, Australia; FRASER, Danielle, Canadian Museum of Nature, Ottawa, ON,
Canada

Carnivora (including bears, cats, and dogs) is a monophyletic order of placental mammals
possessing two pairs of carnassial teeth. Carnassials function as self-sharpening blades that
enable slicing during mastication. Creodonta is an extinct, possibly polyphyletic order of
carnivorous mammals, which emerged around the same time as Carnivora, but went extinct
globally during the Miocene. Unlike carnivorans, creodonts often possessed more than two
pairs of carnassials, which have likely convergently evolved. Competition with carnivorans
has been proposed as a driver for creodont extinction, potentially exacerbated by late
Paleogene and Neogene climate change. Using tooth shape metrics (Orientation Patch
Count and Dirichlet Normal Energy) and estimates of body mass (log10 transformed), we
tested for similarities in morphospace occupation amongst coeval creodonts and
carnivorans. We explicitly compared Carnivora and Creodonta only from a single faunal
assemblage (the late Eocene Calf Creek locality, Saskatchewan). Using Principal
Component Analysis, we found apparent niche partitioning amongst carnivorans that are
primarily associated with differences in tooth shape. The two creodonts, Hyaenodon
horridus and Hemipsalodon grandis share characteristics of their tooth shape with their
carnivoran counterparts but diverge greatly in body mass. Based on the modern correlation
of prey size with carnivoran body size, we suggest that, at the Calf Creek, competition
among carnivorans and creodonts was unlikely. Construction of niche overlap for
creodonts and carnivorans at a larger number of localities will allow us to definitively test
the competition hypothesis.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

MODULARITY OF THE COMMON DOLPHIN SKULL (DELPHINUS DELPHIS)
CHURCHILL, Morgan, University of Wisconsin Oshkosh, Oshkosh, WI, United States of
America; GEISLER, Jonathan, NYIT College of Osteopathic Medicine, Old Westbury,
NY, United States of America; BEATTY, Brian L., NYIT College of Osteopathic
Medicine, Old Westbury, NY, United States of America; GOSWAMI, Anjali, University
College London, London, United Kingdom

The skull of toothed whales (Odontoceti) is radically modified from those of their terrestrial
ancestors. These modifications include near dental homodonty and retrograde telescoping
of facial bones, coupled with extreme bilateral cranial asymmetry and polydonty in many
species. To examine how these changes may have influenced modularity, the covariation
of traits, in the dolphin skull, we digitized 27 common dolphin (Delphinus delphis) skulls
using a Creaform Handyscan 700 3D laser scanner. We then placed 67 landmarks over each
skull. After Procrustes superimposition of landmarks was performed, we carried out cluster
analysis of the covariance matrix produced to explore novel modules in the landmark data.
The novel module hypothesis recovered was then compared with several previously
proposed hypotheses of modular organization of the mammalian cranium using a
maximum likelihood approach in the R package EMMLI. These hypotheses differ in the
total number of modules for the skull (2 to 8) and the allocation of landmarks. Furthermore,
we used different model parameters for each hypothesis, varying correlation coefficients
within and between modules, resulting in a total of 31 models being tested. Tests of
modularity consistently found our novel hypothesis to perform best, suggesting that the
modularity of dolphin skulls is significantly different from that of terrestrial mammals. The
five modules recovered for the dolphin skull include modules related to the face, zygomatic,
nasal, pterygoid, and vault. Of these modules, the nasal and vault modules are similar in
composition of landmarks to those of existing module hypotheses formulated for terrestrial
mammals. The face and pterygoid modules are associated with the development of
structures related to echolocation, the former including landmarks associated with
attachment sites for muscles used in sound production, the latter associated with the
distinctive pterygoid sinuses, which are used in sound reflection and acoustic isolation of
the ear. The zygomatic module includes features largely related to bite force and feeding.
This study reveals the mosaic of adaptive responses to an aquatic lifestyle found in the
development and modularity of the dolphin skull. Further studies will explore variation in
modularity across other whale groups, extant and extinct, and examine how cranial
modularity has changed over the course of whale evolution.

Grant Information

NSF-DEB 1349697

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

SMALL TETRAPOD AND FISH TRACE FOSSILS FROM THE MIDDLE
PERMIAN OF THE SOUTH AFRICAN KAROO

CISNEROS, Juan C., Universidade Federal do Piaui, Teresina, PI, Brazil; DAY, Michael
0., The Natural History Museum, London, United Kingdom; RUBIDGE, Bruce S.,
University of the Witwatersrand, Johannesburg, South Africa

A trackway referable to a small tetrapod and imprints produced by minute fishes are
recognized in the Tapinocephalus Assemblage Zone of the Karoo Basin. The ichnofossils
are located on the surface of a slab that was found ex situ on the floor of a quarry in 2012,
in the upper Moordenaars Member of the Abrahamskraal Formation, at Sutherland,
Northern Cape. The slab has several trace fossils, all preserved as concave epirelief.
Invertebrate ichnofossils are also present, which include Tonganoxichnus-like impressions
and sinuous, bilobate traces. Two partial counter-slabs preserve some of the tetrapod
imprints as convex epirelief. The tetrapod manus is tetradactyl and the pes is pentadactyl.
Both manus and pes digits have rounded anterior edges, indicating the absence of claws. A
continuous, nearly straight tail-trace is present, indicating that the tail was not employed
for body propulsion at the time and thus that the tetrapod walked outside the water-level.
The manus configuration and claw-less footprints support temnospondyl affinities for the
trackmaker. The most peculiar feature of the tetrapod is a pes that only produces
impressions from digits I1I-V, whereas digits [ and II are recognized only from drag marks.
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This condition has not been reported before and can therefore be recognized as a new
tetrapod ichnotaxon. These footprints occur in association with smaller imprints referred
to Broomichnium, an ichnogenus previously known in South Africa from the lower
Permian Ecca Group but also found in Pleistocene deposits in North America and Europe.
Broomichnium is currently regarded as a trace fossil produced by demersal fishes as they
lay on the substrate. The Broomichnium imprints were presumably produced during a
higher water-level stage, before the trackway made by the amphibian. Neither the footprints
nor the fish traces can be attributed to any vertebrate taxon currently known from
osteological remains in the lower Beaufort, and so evince a higher vertebrate diversity in
the Karoo middle Permian.

Grant Information

Conselho Nacional de Desenvolvimento Cientifico ¢ Tecnoldgico; National Research
Foundation African Origins Platform; Palaeontological Scientific Trust

Technical Session XIV (Saturday, October 20, 2018, 11:30 AM)

FISHES FROM THE TRANS-SAHARAN SEAWAY OF MALI, AFRICA
CLAESON, Kerin M., Philadelphia College of Osteopathic Medicine, Philadelphia, PA,
United States of America; ROBERTS, Eric, James Cook University, Queensland,
Australia; HILL, Robert V., Hofstra University, Hempstead, NY, United States of
America; TAPANILA, Leif, Idaho State University, Pocatello, ID, United States of
America; MCCARTNEY, Jacob, Department of Biology, State University of New York
College at Geneseo, Geneseo, NY, United States of America; BOUARE, Mohamed, Ecole
Nationale des Ingénieurs, Republic of Mali, Bamako, Mali; O'LEARY, Maureen, Stony
Brook University, Stony Brook, NY, United States of America

In dramatic contrast to the present Saharan desert environment of western Africa, an
ancient shallow sea, the Trans-Saharan Seaway (TSS), periodically bisected the region
from the Late Cretaceous to the early Eocene. As the result of over ~50 million years
transgression and regression, extensive near shore marine sedimentary structures and
fossiliferous deposits document a dynamic tropical paleoecosystem. These deposits are
important in recording the changes across the Cretaceous—Paleogene (KPg) extinction and
the Paleocene-Eocene (PE) Thermal Maximum, because rock records for both are rare
worldwide, especially in Africa. Here, our collaborative team presents on the fossil fishes
recovered during fieldwork in Mali, described in the context of a synthesis of two
decades work on alpha taxonomy, stratigraphy, and phylogenetics. We reconstruct the
Malian fish fauna as greatly diverse. Higher clade levels of marine fishes we note are
known from throughout the TSS and the freshwater taxa are generally well distributed
across the African continent. There was a substantial local freshwater influence on the
embayment at Mali based on the high volume of catfish and lepidosirenid lungfishes. A
brackish environment is also consistent with a nearby freshwater influence, supported by
the potentially anadromous giant actinopterygian, tMaliamia. The remaining fish fauna
reconstructed as shallow marine to pelagic marine includes batoids and sharks, pycnodonts,
and an osteoglossid. Large body size appears to have been particularly pronounced within
the Eocene fish fauna from Mali, indicating that within the Eocene a major proliferation of
large predators may extend not only to pelagic waters, but also to epeiric seas. Sharks in
Mali decrease in diversity at the KPg while batoids cross the KPg with reasonably high
success. No pycnodonts are reported from the Cretaceous of Mali and three species are
present in the Paleogene. Freshwater fish turnover is notable across the PE. The last
appearance of the Lepidosirenid lungfish fLavocatodus occurs in the middle Eocene
Tamaguélelt Formation. Claroteid catfishes make their first appearance in the Malian lower
Eocene.

Grant Information

This work was made possible by funding from the National Science Foundation, the
National Geographic Foundation, the L.S.B. Leakey Foundation, and author institutions.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

PALEONTOLOGICAL SURVEY OF THE MOKA MOUNTAIN RANGE,
MAURITIUS

CLAESSENS, Leon, College of the Holy Cross, Worcester, MA, United States of America;
HUME, Julian P., Natural History Museum, London, United Kingdom; JANOO, Anwar,
University of Mauritius, Reduit, Mauritius; WIERSMA, Jelle P., James Cook University,
Townsville, Australia; RUPEAR, Vikash, Natural History Museum of Mauritius, Port
Louis, Mauritius; MUNGUR-MEDH]I, Jayshree, National Heritage Fund, Ministry of Arts
and Culture Mauritius, Port Louis, Mauritius; RIJSDIJK, Kenneth F., University of
Amsterdam, Amsterdam, Netherlands

Despite high levels of faunal resilience following mid-Holocene megadroughts, multiple
Mauritian vertebrate species went extinct in less than one or two centuries following human
colonization of the island. A number of contemporary written records of extinct endemic
Mauritian fauna exist and these are typically brief, sometimes of questionable veracity, and
usually of limited scientific value. Much of our knowledge of extinct Mauritian vertebrates
is based on remains collected from a fossil-rich marsh deposit, the Mare aux Songes,
located at low elevation near the coast of southeastern Mauritius. Only a few (sub)fossil
remains were collected elsewhere on the island, but detailed locality and other contextual
information for these finds is usually not available. Here we report the results of an
exploratory expedition in the Moka Mountain Range in northwestern Mauritius, in the
region where the only known complete skeleton of a dodo was discovered more than a
century ago. Our expedition discovered rare remains of the extinct dodo (Raphus
cucullatus), Mauritian owl (Mascarenotus sauzieri), blue pigeon (Alectroenas
nitidissimis), and giant skink (Leiolopisma mauritiana), together with giant tortoise
(Cylindraspis sp.) and Round Island skink (Leiolopisma telfairii) remains. In addition, we
recovered numerous skeletal remains of introduced species including tenrec (Zenrec
ecaudatus), black rat (Rattus rattus), Asian musk shrew (Suncus murinus), Rusadeer
(Cervus timorensis), black-naped hare (Lepus nigricollus), and frog (Anura indet.).
Subfossil remains were found in microsites on densely vegetated steep boulder slopes at or
near ground surface level. Sites often yielded multitaxic assemblages with a combination
of extinct and extant vertebrate remains in close proximity. Within the Moka Range, dodo,
owl, giant skink, and giant tortoise remains were discovered at elevations approximately
300 meters above sea level. Preliminary Accelerated Mass Spectrometry “C dating shows
that the native fauna date to the last millennia, and that endemic birds and reptiles ranged
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from the lowland forests to the steep mountain slopes of the island. Our expedition
represents the first comprehensive survey of terrestrial fossil localities on Mauritius and
highlights the preservation potential of fossil remains at high altitudes on this tropical
island. Continued exploration for fossils is likely to shed further light on the taphonomic,
biogeographic, and population dynamics of the endemic vertebrate fauna of Mauritius.
Grant Information

This expedition was funded by the National Geographic Society (CRE 9899-16).

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

EARLIEST PUERCAN 1 (PU1) FAUNAS FROM MONTANA WITH HIGH-
RESOLUTION INSIGHTS ON MAMMALIAN FAUNAL RECOVERY AFTER
THE K-PG MASS EXTINCTION EVENT

CLAYTOR, Jordan, University of Washington, Seattle, WA, United States of America;
WILSON, Gregory P., University of Washington, Seattle, WA, United States of America;
CLEMENS, William A., University of California Berkeley, Berkeley, CA, United States
of America

The Cretaceous—Paleogene (K—Pg) mass extinction was a pivotal event in mammalian
evolution. All three North American clades (multituberculates, metatherians, and
eutherians) survived the event, but eutherians became the numerically and taxonomically
dominant clade within one million years (Ma). The Hell Creek area of eastern Montana is
an excellent study system to resolve local fine-scale patterns of the K—Pg recovery and
eutherian radiation. It has a sequence of fossil localities in the Hell Creek and Tullock
formations within a high-resolution temporal framework spanning the last ~2 million years
of the Cretaceous and the first ~1.2 million years of the Paleogene. Here, we track changes
in taxonomic composition and diversity within earliest Paleogene mammalian faunas from
the Hauso Flats and Hell Hollow areas of Garfield County, MT. We recovered mostly
isolated mammal teeth via surface collection and underwater screenwashing of the
Herpijunk, Morales 1, and Carrie Padgett localities. The first two localities are from a
channel complex that cuts through the K-Pg boundary clay layer, and the third is from a
channel complex that in places cuts through the Hell Hollow channel and the K-Pg
boundary clay layer. The localities are bracketed in time by the IrZ-Coal and HFZ-Coal,
and fall within the first ~80 thousand years of the Paleogene. Stratigraphic mapping implies
Herpijunk and Morales | are older than the Carrie Padgett localities. In a sample from
Herpijunk and Morales 1, the multituberculates Mesodma spp. and Cimexomys minor have
the highest relative abundances. Other typical Pul species present include the metatherian
Thylacodon montanensis, cimolestids Procerberus formicarum and Cimolestes simpsoni
and the archaic ungulates Baioconodon nordicum and Mimatuta sp. In comparison, a
sample from the Carrie Padgett localities has similar relative abundances of Mesodma spp.
and Cimexomys minor, but higher relative abundances of the metatherian Thylacodon
montanensis and the archaic ungulate Oxyprimus erikseni. Other eutherians present in the
sample include Procerberus formicarum and Protungulatum donnae. Our results support
a mammalian recovery model in which older Pul localities with high relative abundances
of disaster taxa (Mesodma spp.) and low richness and relative abundances of archaic
ungulates transition to younger Pul localities with higher richness and relative abundances
of therians. High temporal resolution analysis of post-K—Pg mammalian faunas will
continue to shed light on this faunal recovery and radiation and, more broadly, models of
ecosystem recovery.

Podium Symposium (Wednesday, October 17, 2018, 9:30 AM)

THE EFFECT OF SAMPLING BIASES ON LONG-TERM RICHNESS TRENDS
OF NON-MARINE LEPIDOSAURS AND TURTLES FROM THE TRIASSIC-
PALEOGENE

CLEARY, Terri J., Natural History Museum, London, United Kingdom; BENSON, Roger
B., University of Oxford, Oxford, United Kingdom; EVANS, Susan E., University College
London, London, United Kingdom; HOLROYD, Patricia A., University of California
Berkeley, Berkeley, CA, United States of America; BARRETT, Paul M., The Natural
History Museum, London, United Kingdom

Quantifying fossil record quality is fundamental to elucidating patterns of taxon richness
through time. Many studies have applied a variety of techniques in order to alleviate issues
with uneven sampling that may obscure genuine richness patterns. Here, we investigated
the genus richness of non-marine lepidosaurs (lizards, snakes, amphisbaenians, and tuatara)
and turtles (Testudinata, including terrapins and tortoises) from the Triassic— Paleogene
(252-23 myr) using Shareholder Quorum Subsampling (SQS). Data for both clades were
downloaded from the Paleobiology Database. We used generalized least- squares
regressions (GLS) to test for correlations between various combinations of variables (e.g.,
proxies for sampling, palacotemperature, and non-marine area) against richness through
time. In addition, we explored trends in latitudinal richness levels through time.

The lepidosaur record is more poorly sampled than the turtle record, but for both clades the
Southern Hemisphere is severely undersampled compared to the Northern Hemisphere.
This bias affects ‘global’ richness curves, which reflect the combined, but uneven,
contributions of a few well-sampled continents rather than genuine global trends;
continental-level scale curves were produced instead to reduce this issue.

During the Late Cretaceous both groups appear to diversify. Of particular interest is a
contrast in clade response to the K-Pg boundary, where North American turtles increase in
richness while lepidosaurs decrease. Additionally, there are similar sequential peaks and
troughs in richness during the Paleogene for both clades, which raises questions about
whether they shared a response to environmental stimuli or if there are taphonomic and/or
geographic biases at work. Both clades decrease in richness at the Eocene-Oligocene
boundary, at the time of the Grande Coupure turnover event. GLS analyses reveal that the
number of available collections has a strong relationship with observed richness, though in
turtles there are likely other influencing factors that are difficult to measure in the fossil
record such as rainfall and water body availability.
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Technical Session XV (Saturday, October 20, 2018, 9:30 AM)

THERE AND BACK AGAIN: POLLEN AND SEDIMENTARY ORGANIC
MATTER RECORDS ASSOCIATED WITH PLEISTOCENE MEGAFAUNA
RECOVERED FROM NATURAL TRAP CAVE, WY

CLEMENTZ, Mark T., University of Wyoming, Laramie, WY, United States of America;
MINCKLEY, Thomas, University of Wyoming, Laramie, WY, United States of America;
MEACHEN, Julie, Des Moines University, Durham, NC, United States of America

In western North America, caves and rock shelters can serve as excellent repositories of
environmental information for the late Quaternary. Natural Trap Cave, which is situated
on the eastern margin of the Bighorn Basin of northern Wyoming, is one of the best
repositories of late Pleistocene faunal remains in the world, having ‘collected’ a
representative fauna of the area for over 110,000 years. Interpretations of environmental
variability in the late Pleistocene at this site have primarily been based on the
environmental preferences of faunal assemblages found in the cave. Here, we have
complemented and expanded prior methods of quantifying late Pleistocene environments
in the Rocky Mountain region by examining sediments recovered during renewed
fieldwork at Natural Trap Cave.

Using pollen, elemental, and carbon isotopic analyses of organic matter recovered from
cave sediments, we are reconstructing the environmental conditions that supported late
Quaternary faunal biodiversity in the Bighorn Basin from the last interglacial period (110
ka) to the terminus of the last Ice Age (13 ka). An ~5-meter thick section within the primary
excavation pit of the cave was sampled at 1-cm intervals for loss-on-ignition, elemental,
and isotopic analyses. Within this pool of samples, ~60 1-cc samples, evenly spaced
through the section, were selected for pollen analysis.

We found organic content was low (2—4 wt%), but of sufficient quality to support isotopic
and pollen analyses. Shifts from grassland to steppe conditions in the pollen record
correspond directly with ~1-2%o increase in isotopic values at the beginning of the last
glacial cycle shift. Pollen data are relatively invariant through most of the last glacial
period, despite a distinctive drop in isotopic values at ~2-m depth (-25.3 + 0.3%o). The last
glacial maximum is characterized by an increase in grasses and conifers, along with a small
drop in 8'C values (-25.0  0.2%o). The Holocene is characterized by relatively high
conifer pollen and a significant negative spike in 8'*C values (-26.9 + 0.9%o), after which
values remained low (-25.5 + 0.3%o) relative to the baseline values for the last glacial cycle
(-24.8 + 0.4%o0). This record from the Bighorn Basin reveals the unique aspects of
environmental change in the lower elevation basins of the intermountain West. In
particular, the present and penultimate interglacials are not parallel in floristic composition;
the glacial period was relatively stable floristically, but isotopically variable; and the last
glacial maximum was dominated by grasslands.
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This project was supported by funds from the Roy J. Shlemon Center for Quaternary
Studies at the University of Wyoming.

Podium Symposium (Wednesday, October 17, 2018, 8:15 AM)

STANDARDISING FOR SPATIAL SAMPLING BIAS DEMONSTRATES
CONSTRAINED DIVERSIFICATION OF PHANEROZOIC TERRESTRIAL
TETRAPODS

CLOSE, Roger A., University of Birmingham, Birmingham, United Kingdom; BENSON,
Roger B., University of Oxford, Oxford, United Kingdom; BUTLER, Richard J.,
University of Birmingham, Birmingham, United Kingdom

Species richness scales ubiquitously with sampled area, so variation in the geographic
extent of fossil localities can profoundly distort fossil diversity curves. However,
conventional approaches for estimating palacodiversity do not correct for spatial biases.
Most methods assume that the ‘scope’ (e.g., geographic spread) of the underlying taxon
pool remains constant. In fact, however, this varies substantially between time intervals,
and spatial biases explain ~80% of the variation in diversity estimates for non-flying, non-
marine tetrapods (= “terrestrial tetrapods™), even when using sampling-standardisation
methods such as shareholder quorum subsampling to control for other forms of bias. We
have corrected for this by standardising the paleogeographic spread of fossil localities prior
to subsampling. This approach substantially alters interpretations of terrestrial tetrapod
diversity patterns during the Mesozoic—early Paleogene, contradicting popular models of
“unbounded” tetrapod diversification based on face-value (= “raw”) taxon counts. Here,
we modify and extend this approach to the entire Phanerozoic record of terrestrial
tetrapods, using a data set of unprecedented size (~40,000 occurrences from ~10,500
collections) from the Paleobiology Database. Patterns of spatially-standardised diversity
are robust across a range of geographic scales, and suggest that diversity increased by a
factor of ~1.5 from the Paleozoic into the Mesozoic. Consistent with previous work,
spatially-standardised terrestrial tetrapod diversity exhibits stasis during the Mesozoic,
with no statistically significant increase, but rises 2-3-fold across the
Cretaceous/Paleogene boundary, driven by the radiation of Cenozoic mammals. However,
there is no evidence for further systematic increases in tetrapod diversity during the
Cenozoic. In fact, median spatially-standardised diversity may have even declined from
the late Paleogene to the present, perhaps in response to the cooling of global climate. These
results strongly contradict face-value ‘global’ diversity curves that have been used to
suggest exponential increases over the last ~100 million years. Instead, they suggest that
long-term terrestrial tetrapod diversification was largely constrained, with long periods of
stasis punctuated by large, stepwise increases.

Grant Information
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Technical Session XIV (Saturday, October 20, 2018, 9:30 AM)

THE UNEXPECTED FACE OF HELODUS SIMPLEX

COATES, Michael, University of Chicago, Chicago, IL, United States of America; SANG,
Stephanie, University of Chicago, Chicago, IL, United States of America; TROLL, Ray,
Ketchikan, AK, United States of America; FRIEDMAN, Matt, University of Michigan,
Ann Arbor, M1, United States of America; JOHANSON, Zerina, Natural History Museum,
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London, United Kingdom; TIETJEN, Kristen, University of Chicago, Chicago, IL, United
States of America

Helodus simplex is the textbook transitional form linking specialized chimaeroids to their
conventionally shark-shaped chondrichthyan relatives and ancestors. Helodontid teeth,
well represented in Museum collections, range from the Upper Devonian to the lower
Permian, but H. simplex is the only species with associated fossil skeletal remains. These
remains include large dibasal paired fins, a dorsal fin with synarcual plate, and a low, broad,
holocephalan skull with a short rostrum and a wide ethmoid trough: a feature that has
generated debate about its relationship to the distinctive ethmoid canal of modern
chimaeroids. Lastly, the characteristic teeth are aligned in well-separated files, occasionally
fused to form a seeming proto-toothplate. Here, we leave the body untouched, but provide
a more detailed, CT-generated, reconstruction of the Helodus chondrocranium and
dentition. Classic specimens from the Middle Pennsylvanian of England show the skull
shape to be radically different. The rostrum extends anteriorly to an acute apex, with
substantial, double walls flanking the ethmoid trough, each enclosing an ethmoid canal.
The trough is clearly extracranial. For the first time, compact statoliths have been found in
the otic capsules, as in modern chimaeroids. Individual Helodus teeth are larger relative to
jaw size than previously estimated, and successive members of lingual-to-labial files are
alternately positioned so that adjacent files interdigitate into a continuous, prominent dental
battery. The total dentition is also revealed as decidedly heterodont. Small petalodont-like
teeth contribute to a mandibular parasymphysial platform, and another tooth form,
Diclitodus, forms a complete spiral file locked into the anterior extremity of rostrum.
Ontogenetically oldest members of this file are recessed within the midline socket of an
elongate rostral plate roofing the entire ethmoid trough. This curious arrangement raises
questions about their dental affinity, and whether Diclitodus 'teeth' might, rather, be part of
an extended frontal clasper, foreshadowing that of the Mesozoic chimaeroid
Metopacanthus. In summary, these new data present a less transitional and altogether more
derived early chimaeroid, perhaps closer to the crown clade than its cochliodont
contemporaries, adding new diversity to the spectacular radiation of late Paleozoic
chondrichthyans.
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Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

GEOLOGICALLY OLDEST PEDIOMYOIDEA (MAMMALIA,
MARSUPIALIFORMES) FROM THE LATE CRETACEOUS OF NORTH
AMERICA AND REVIEW OF AQUILADELPHIDAE

COHEN, Joshua E., Loyola Marymount University, Los Angeles, CA, United States of
America; DAVIS, Brian M., University of Louisville, Louisville, KY, United States of
America; CIFELLI, Richard, University of Oklahoma, Norman, OK, United States of
America

Cretaceous terrestrial faunas of Turonian age are poorly understood due to limited sampling
from only a few units worldwide. The Smoky Hollow Member of the Straight Cliffs
Formation of southern Utah has yielded a rich assemblage of terrestrial vertebrates and
here we recognize the geologically oldest definitive members of Pediomyoidea.
Pediomyoidea consist of two major groups, the Aquiladelphidae and the Pediomyidae, both
of which are present in the Smoky Hollow Fauna. Two new taxa are recognized as members
within Aquiladelphidae based upon shared characteristics with the family, including a
subdivided B cusp, rounded and inflated main cusps, and an anteroposteriorly expanded
protocone. A fragmentary specimen possibly belonging to the genus Leptalestes is
recognized, with a strong reduction in the anterior stylar shelf and the loss of stylar cusp
B. The occurrence of these two distinctive groups in the Turonian prompted a re-evaluation
of possible antecedents from earlier in the Cretaceous, and a review of specimens referred
to Aquiladelphidae. A possible antecedent is the Cenomanian Dakotadens, which shares a
number of characters with the family. Of specimens referred to Aquiladelphidae, we
recognize ?Aquiladelphis laurae as a valid member of the family and genus, but the
"Edmontonian" Williams Fork specimen is sufficiently different from Aquiladelphis to be
placed outside of the family. The Williams Fork specimen most likely belongs within the
pediomyoid family Glasbiidae and represents a new species within Glasbius. Additionally,
a new species of Aquiladelphis from the mid-Campanian Judith River Formation of
Montana is recognized.

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

CHEMICALLY CHARACTERIZING ORGANIC PRESERVATION IN
TERRESTRIAL VERTEBRATES FROM THE LATE TRIASSIC HAYDEN
QUARRY (~212 MA) AT GHOST RANCH, NEW MEXICO

COLLEARY, Caitlin, Virginia Tech, Blacksburg, VA, United States of America;
O'REILLY, Shane, University of Dublin, Dublin, Ireland; PENKMAN, Kirsty, York
University, York, United Kingdom; DICKINSON, Marc, York University, York, United
Kingdom; NESBITT, Sterling J., Virginia Tech, Blacksburg, VA, United States of America
To understand the potential for organic molecules to preserve in terrestrial vertebrates on
very long timescales (e.g., hundreds of millions of years), multiple factors need to be
considered: (1) Can biomolecules preserve in bone and other types of organic fossils (e.g.,
teeth, coprolites)? (2) Does burial environment influence preservation? (3) Is it possible to
separate organic contaminants from original biomolecules? Here, we address these three
questions by combining a series of analytical techniques including high-resolution mass
spectrometry to examine three different fossil types from a single depositional
environment. An early dinosaur femur, a phytosaur tooth, and a coprolite from the Late
Triassic Hayden Quarry (~212 Ma) were analyzed and compared to detect biomolecules
and organic contaminants while controlling for burial environment, by selecting samples
from a single fluvial deposit. Time-of-flight secondary ion mass spectrometry (TOF-SIMS)
was used to detect amino acids in the three fossil types and compare the amino acids found
to matrix control samples. Amino acids were found in the fossil bone, teeth, and coprolites
that are unique when compared to the matrix, however, these amino acids could not be used
to distinguish between the different types of fossils. Lipid analyses revealed a limited range
of fatty acids and no sterols and the high concentration of lipids in the matrix all indicate
that the lipids are not original to the fossil bone from this locality. Additionally,
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amino acid racemization (AAR) shows high levels of serine (Ser) in the fossil bones,
suggesting that the amino acids are not original. Despite the presence of amino acids that
are unique to the fossils when compared to the matrix, this combination of analyses
suggests that the biomolecules in these three fossil types are not original. Therefore, ages
older than the Late Triassic may be an upper bound for expectations of original organic
preservation in terrestrial vertebrate fossils in fluvial environments.

Grant Information

NSF EAR 1337291

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

THE OLDEST LAMBEOSAURINE DINOSAURS OF EUROPE

CONTI, Simone, University of Bristol, Bristol, United Kingdom; PRIETO-MARQUEZ,
Albert, Catalan Institute of Paleontology, Sabadell, Spain; G. SELLES, Albert, Catalan
Institute of Paleontology, Sabadell, Spain; VILA, Bernat, Catalan Institute of Paleontology,
Sabadell, Spain; GALOBART, Angel, Catalan Institute of Paleontology, Sabadell, Spain;
BENTON, Michael J., University of Bristol, Bristol, United Kingdom The hollow-crested
lambeosaurine hadrosaurids represent one of the latest and rapidest radiations of
ornithischian dinosaurs, attaining a nearly global distribution during the Late Cretaceous.
We present the earliest occurrence of lambeosaurines in Europe, with an updated age of
early Maastrichtian. The remains documenting this occurrence have been collected from
strata of the La Posa Formation cropping out at the Els Nerets locality (Tremp Group,
eastern Tremp Syncline, northeastern Spain). The material consists of several vertebrae, a
humerus, two ischia, two femora, and other fragmentary elements representing two
individuals, one of which reached adulthood. This lambeosaurine shares characters with
Tsintaosaurus spinorhinus, from the Campanian of China, while displaying notable
differences from Pararhabdodon isonensis from the uppermost Maastrichtian Talarn
Formation of northeastern Spain. The relatively small body size of this animal, compared
to that of other lambeosaurines such as T. spinorhinus, suggests the possibility of insularity
affecting the life history of the Iberian form. The phylogenetic position of the
lambeosaurine from Els Nerets was inferred using Maximum Parsimony and Bayesian
analyses, confirming that it is as a member of Tsintaosaurini.

This study reinforces the Eurasian distribution of basal lineages of lambeosaurine
hadrosaurids, indicating a greater diversity in the tsintaosaurin tribe than previously
realized. Further, the new fossils add to the complexity of the faunal turnover that occurred
in the Ibero-Armorican Island at the Campanian-Maastrichtian boundary. The event was
triggered by multiple Asian migratory waves, leading to a Campanian fauna dominated by
rhabdodontid ornithopods, nodosaurid ankylosaurs, and titanosaur sauropods, being
subsequently replaced primarily by lambeosaurines during Maastrichtiantimes.

Grant Information

Supported by the University of Bristol; Ramoén y Cajal Program (RyC-2015-17388) and
CGL2016-73230-P grant (Government of Spain); CERCA Program (Government of
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Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

CLEAR FORK DIVERSITY CYCLE: RICH LARGE PREDATOR-
MEGAHERBIVORE FAUNA IN MID-EARLY PERMIAN

COOK, Leigh A., Whiteside Museum of Natural History, Seymour, TX, United States of
America; FLIS, Christopher J., Whiteside Museum of Natural History, Seymour, TX,
United States of America; FLIS, James E., Whiteside Museum of Natural History,
Seymour, TX, United States of America; BELL, Troy, Whiteside Museum of Natural
History, Seymour, TX, United States of America; BAKKER, Robert T., Houston Museum
of Natural Science, Houston, TX, United States of America; TEMPLE, David P., Houston
Museum of Natural Science, Houston, TX, United States of America

Over 11 years, the Houston Museum of Natural Science and the Whiteside Museum of
Natural History have censused vertebrates in the section from the bottom of the Clear Fork
Group through Olson’s Event in the middle Clear Fork. In the basal Clear Fork, the bone-
bearing mudstones change dramatically from dark, clay-rich ponds, to red silty ponds with
extensive caliche zones. The basal Clear Fork shows the earliest record of the last and
largest diadectids and edaphosaurids, the only two large herbivore families in the fauna
(body mass 50 kg plus). The Lower Clear Fork contains the highest diversity of large land
predators for the entire early Permian. The long-necked, slender-jawed dimetrodonts, D.
loomisi, appear in basal Clear Fork and achieve a body length as high as that of short-
necked, deep jawed species. Contrary to recent suggestions, D. loomisi is not a juvenile of
the much more massive D. giganhomogenes. All through its ontogeny, D. loomisi retains
a very high post-canine number, laterally flattened canines and small premaxillary fangs.
Strongly procumbent anterior lower teeth distinguish a new long-necked, shallow jawed
species from D. loomisi. This new species approaches Secodontosaurus, present through
the Lower Clear Fork. The short-necked D. grandis is distinguished from its close kin D.
giganhomogenes by reduced post canine count, plus dorsal fin spines with a thick, quadrate
cross-section. Both short-necked dimetrodonts share dorsal fins with posterior spines that
are strongly recumbent, producing a fin area that is expanded posteriorly. Curiously, the
last species of edaphosaurids also developed posteriorly expanded fins; perhaps the
herbivores mimicked the dimetrodonts. Long-necked and short necked dimetrodonts
diverge so strongly that generic separation is recommended.

This diverse megafauna collapses at Olson’s Event, middle Clear Fork (Olson’s “Vale
Formation”). Edaphosaurids and diadectids, plus secodontosaurs and most other
dimetrodonts disappear. In the later Clear Fork, mid sized caseids and captorhinids evolve
larger body size to fill the large land herbivore role. Olson’s Event appears to be the earliest
mass extinction of large land tetrapods in classic Cuvieran pattern.

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

A LATE PLEISTOCENE TO HOLOCENE FAUNAL COMMUNITY IN
PEDERNALES PROVINCE, DOMINICAN REPUBLIC

COOKE, Siobhan B., Johns Hopkins University School of Medicine, Baltimore, MD,
United States of America; MYCHAJLIW, Alexis, Stanford Univ, Los Angeles, CA, United
States of America; ALMONTE, Juan, Museo Nacional de Historia Natural Prof. Eugenio
de Jesus Marcano, Santo Domingo, Dominican Republic; FELIZ, Gerson, Grupo Jaragua,

October 2018 PROGRAM AND ABSTRACTS

Santo Domingo, Dominican Republic; MCAFEE, Robert K., GA Campus - Philadelphia
College of Osteopathic Medicine, Suwanee, GA, United States of America; TURVEY,
Samuel, Zoological Society of London, London, United Kingdom; LOVETT, Sarah,
Zoological Society of London, London, United Kingdom

Hispaniola is a geologically and biogeographically complex island once composed of two
paleoislands divided by the Enriquillo Graben. Previous research on endemic Hispaniolan
mammals has shown population structuring in accordance with this geographic barrier, but
little paleontological research has been done at the boundary of the paleoislands. We report
on a mammalian faunal community recovered from cave sites in Parque Jaragua,
Pedernales Province, Dominican Republic. This region lies on the eastern edge of the
southern paleoisland and has a unique faunal composition in comparison with other regions
ofthe island (e.g., Plain de Formon, Haiti; Altagracia Province, DominicanRepublic).
Using MNI/NISP, we examined community change through time at Cueva del Mono, the
most extensively excavated of our sites. Two test pits yielded different age-depth models
suggesting varying taphonomic and depositional conditions throughout the cave. While the
fauna is late Pleistocene/Holocene more than 40 bones failed to yield collagen sufficient
for direct radiocarbon dating, suggesting a high thermal age and potential recurrent water
movement in the cave. Radiocarbon dating of land snail shells and charcoal indicate that
the material was deposited between 33,000 cal yr BP and 850 cal yr BP.

The fauna recovered comprises at least 15 mammalian species, including a previously
undescribed rodent. The rodent community was comparable in diversity, though not in
species present, with faunal communities recovered from the Plain de Formon, Haiti. In
particular, extinct large-bodied (Plagiodontia velozi, Hyperplagiodontia araeum) and
small-bodied (P. spelaeum) plagiodontine taxa as well as extant P. aediumare are
represented in the fauna. Multiple species of Isolobodon have been recovered including a
species dentally similar to L portoricensis but 30% smaller, which has not been found
elsewhere. Brotomys voratus is also present. The sloths Acratonus ye, Neocnus comes, and
N. toupiti are present and indicate a range extension for Neocnus into the eastern portion
of the southern paleoisland. The eulipotyphlan insectivore Nesophontesis is well-
represented in the fauna; three species have been recovered: N. hypomicrus, N. paramicrus,
and N. zamicrus. Though extant, Solenodon paradoxusis is present only in low numbers.
Finally, one primate specimen, a femur, has been recovered extending the range of the
Hispaniolan monkeys. Invasive species (e.g., Rattus, Bos) are found at the top of the
sequence indicating that deposition is on going.
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Colbert Prize (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

ECOLOGICAL INFLUENCES ON CRANIAL MORPHOLOGY IN
ODONTOCETE WHALES

COOMBS, EllenJ., University College London, London, United Kingdom; CHURCHILL,
Morgan, University of Wisconsin Oshkosh, Oshkosh, WI, United States of America;
PARK, Travis, Natural History Museum, London, London, England; GEISLER, Jonathan,
NYIT College of Osteopathic Medicine, Old Westbury, NY, United States of America;
BEATTY, Brian L., NYIT College of Osteopathic Medicine, Old Westbury, NY, United
States of America; GOSWAMI, Anjali, University College London, London, United
Kingdom

Odontoceti (toothed whales) make up one of two cetacean suborders and represent more
than 70 of approximately 90 extant cetacean species. Odontocetes are morphologically and
ecologically diverse. The earliest odontocetes are from the Oligocene and demonstrate that
odontocetes rapidly evolved refined, high-frequency echolocation and retrograde cranial
telescoping. However, little is known about morphological evolution of the crania with
regards to potential ecological influences in these early odontocetes. Here we quantify skull
shape in living and fossil odontocetes and investigate whether it can provide information
on the ecology of early members of this clade.

To do this, we used geometric morphometrics and quantified potential ecological
influences on shape, including diet and habitat. With a dataset of 30 extant and extinct
crania, we collected shape data using 47 3-D discrete and curve landmarks, and
investigated potential ecological influences on shape with non-parametric MANOV As.
‘We found that most cranial variation (PC1 = 40%) occurs in the length of the rostrum, with
dolichocephalic (e.g., Pontoporia blainvillei) and brachycephalic (e.g., Kogia sima) crania
representing the extremes. High variation (PC2 = 24%) also occurs in the positioning of
the nares, positioned anteriorly in Oligocene cetaceans and shifting posteriorly in Miocene
and modern species. We found that the Oligocene odontocetes (e.g., Cotylocara macei) are
positioned apart from the Miocene and extant odontocetes in cranial morphospace.
Secondly, we found that centroid size does not significantly correlate with variation in skull
shape across extant odontocetes (p = 0.186). Further, we found that diet and habitat both
significantly correlate with skull shape in extant species (p = 0.02, r*= 0.22 and p = 0.01,
r?= 0.48, respectively). As information on extinct cetacean ecology is not often available,
we examined the distribution of extinct specimens in odontocete crania to hypothesise
potential ecological influences.

We found Miocene species (e.g., Eurhinodelphinidae; Schizodelphis) occupy a similar
morphospace to extant species that occupy nearshore, oceanic environments, suggesting
that these Miocene species may have occupied a similar habitat. The Oligocene
odontocetes in this sample cluster together in a distinct area of morphospace from extant
and Miocene species, indicating that cranial shape across Oligocene species may have been
driven by other factors or that the relationship between cranial shape and ecology differed
in these early forms.
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Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

AN EXCEPTIONALLY PRESERVED JUVENILE SPECIMEN OF THE
MULTITUBERCULATE TOMBAATAR SABULI PROVIDES NEW DATA ON
MULTITUBERCULATE DENTAL DEVELOPMENT

COREFE, Ian J., University of Helsinki, Helsinki, Finland; FOSTOWICZ-FRELIK, Lucja,
Institue of Paleobiology, Polish Academy of Sciences, Warsaw, Poland; COX, Philip,
University of York, York, United Kingdom; COBB, Sam, University of York, York,
United Kingdom; JANISZEWSKA, Katarzyna, Institue of Paleobiology, Polish Academy
of Sciences, Warsaw, Poland

The djadochtatheroidian multituberculate Tombaatar sabuli was described from a single
partial skull, lacking the lower jaws and dentition, from the Late Cretaceous Ukhaa Tolgod
locality, Mongolia. Here we describe a new juvenile specimen of 7. sabuli from Ukhaa
Tolgod, represented by an exceptionally preserved skull and left dentary. We used
conventional and synchrotron x-ray computed tomography to image the internal structure
and determine the nature and timing of the tooth replacement in this specimen and species.
The dentary and lower dentition of Tombaatar are described for the first time, and the skull,
substantially more complete than the holotype, brings to light features previously unknown
for this genus. In addition, the skull has all deciduous and permanent upper incisors in situ
concurrently—the deciduous dI2 and permanent/replacement 12, dI3 and 13, butno dI1 or I1
as these are absent in derived multituberculates. This reveals the relative positioning of all
the replacement and permanent incisors in the multituberculate skull for the first time. The
replacement mode of dI2 by 12 is unusual, with resorption occurring from the posterior side
ofthe dI2 instead of the base or root as for most other replacement teeth, especially incisors,
in mammals. Timing of the dI3/13 replacement is shown to be considerably earlier than in
previously hypothesized replacement schemes for Late Cretaceous Mongolian
multituberculates. The overall mode of tooth replacement in Tombaatar is sequential, and
the direction anteroposterior.

Other features of the dental eruption and replacement sequence allow the specimen to be
placed within the relatively early second ontogenetic stage of multituberculate growth, as
the most complete example known. This completeness helps clarify aspects of the order
and timing of dental development of ontogenetically young multituberculates, and
increases the size of the clade of multituberculates with the sequential, anteroposterior
tooth replacement type. However, despite considerable evidence from multiple specimens
and species across the entire clade, the ancestral state of tooth replacement in
multituberculates remains unclear. Unique features in this individual of Tombaatar
reinforce the degree of variation in dental development within the clade
Djadochtatherioidea, within Late Cretaceous Mongolian multituberculates, and within
Multituberculata as a whole.

Grant Information

Project supported by the Ella and Georg Ehrnrooth Foundation, the Otto A. Malm
Foundation, NanoFun POIG.02.02.00-00-025/09, and the European Synchrotron Radiation
Facility.

Technical Session XVII (Saturday, October 20, 2018, 3:45 PM)

A SYSTEMATIC REVIEW OF THE GIANT
ALLIGATOROID DEINOSUCHUS FROM THE CAMPANIAN OF NORTH
AMERICA AND ITS IMPLICATIONS FOR THE RELATIONSHIPS AT THE
ROOT OF CROCODYLIA

COSSETTE, Adam, University of Iowa, Iowa City, IA, United States of America
Deinosuchus is a lineage of giant (=10 m) Campanian age crocodylians from North
America. These were the largest semiaquatic predators in their environments and are known
to have fed on dinosaurs. Three species have been named—D. hatcheri and D. riograndensis
from the Western Interior, and D. rugosus from the Atlantic Coastal Plain— and recent
consensus has been that all three represent a single wide-ranging species. This study
explores the hypothesis that the three named species of Deinosuchus represent a single
species and includes newly-collected material from the Big Bend region of Texas as well as
increased sampling of the lineage from throughout North America. Species of Deinosuchus
can be consistently differentiated on the basis of cranial and osteodermal features and
represent different species.

Species of Deinosuchus preserve a number of derived features in a basal lineage; as such,
phylogenetic relationships have proven enigmatic. Previously published analyses have
recovered species of Deinosuchus in a poorly resolved position at the base of
Alligatoroidea. Here we provide new characters, a reevaluation the three named species of
Deinosuchus, and place eastern North American D. rugosus in a published phylogeny for
the first time.

New material from Texas includes nearly complete skulls and associated postcrania. Well-
preserved specimens from the Atlantic Coastal Plain allow a detailed description of the
character-rich braincase. For the first time, the cranial morphology of a very bizarre
crocodylian can be reconstructed. Moreover, because of its putative phylogenetic position
near the root of Alligatoroidea, this new material will play a central role in ongoing efforts
to estimate the basal relationships among major crocodylian clades and closely related
outgroups.

A better understanding of the lineage suggests that D. rugosus and D. hatcheri are based
on types that cannot be diagnosed at the level of species. Since the generic name holder,

D. hatcheri, is based upon an undiagnostic type, the generic name is rendered a nomen
dubium. Additionally, the original generic assignment of D. riograndensis cannot be
used—Phobosuchus is named for a polyphyletic assemblage of South American
crocodylians. The name Deinosuchus is historically important to professional systematists
and the public alike but it is taxonomically most stable to restrict the name Deinosuchus to
D. hatcheri and to establish a new genus based on the most complete specimen of D.
riograndensis, a species with several individuals known from its type locality.

Grant Information

This research was supported by the University of lowa Graduate Student Senate and the
University of Towa Graduate College
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Technical Session XVI (Saturday, October 20, 2018, 8:30 AM)

CRANIAL KINESIS IN TYRANNOSAURUS REX: INTERPRETING THE
BIOMECHANICAL ENVIRONMENT OF SKULLS

COST, Ian N., University of Missouri, Columbia, MO, United States of America
Assessing mechanisms of cranial kinesis in tetrapods remains extremely difficult because
the biomechanical loading environment of the skull is not fully understood. Tyrannosaurus
rex, the hardest biting animal to have ever lived, is often hypothesized as having had cranial
kinesis; however, many of the hardest biting tetrapods, such as crocodilians, are akinetic.
Solving the biomechanical paradox of hard biting versus cranial mobility requires
anatomical understanding and novel research approaches. The kinetically permissive palate
articulates with the rest ofthe craniofacial skull via the otic, palatobasal, and jaw joints, all
of which are essential for cranial kinesis. This study investigates the kinetic competency of
T. rex using a series of postures in the gape cycle framed by a functional and phylogenetic
bracket of extant taxa possessing different modes of kinesis: grey parrot (Psittacus
erithacus; fore-aft prokinesis) and tokay gecko (Gekko gecko; mediolateral pleurokinesis).
Static finite element models of Psittacus, Gekko, and Tyrannosaurus were constructed
using bone and joint tissue data as well as eleven pairs of PCSA-informed cranial muscles.
These models simulated joint excursions, musculoskeletal forces, and feeding behaviors in
anatomically accurate kinetic postures. Kinetic competency was then modeled in akinetic,
prokinetic, and pleurokinetic postures of 7. rex. The models of 7. rex were evaluated using
stress and strain data from the bony elements of finite element models. I found that the
akinetic model was subjected to the lowest overall stresses and strains. I also found that
stresses associated with the pleurokinetic posture were prohibitively excessive and the skull
was ill-equipped to facilitate mediolateral excursions of the palate. Even though prokinetic
stresses were lower than pleurokinetic stresses, portions of the medial pterygoid and the
rostral palatine were disproportionately stressed in the prokinetic model. The robusticity of
the craniofacial skeleton and the results of analyses of the postural models provide
sufficient evidence to interpret the skull of Tyrannosaurus rex as akinetic. Approaches
similar to the integrative and comparative biomechanical posture modeling method used in
this study will lead to more insight into the origin of avian cranial kinesis and the evolution
and distribution of kinesis in the tetrapod lineage.

Grant Information

National Science Foundation (NSF 10S-1457319), University of Missouri Research Board,
University of Missouri Research Council

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

A COMPARISON OF DENTAL MOLDING AND CASTING COMPOUNDS USED
FOR MICROWEAR STUDIES

CREIGHTON, Jamey H., University of Calgary, Calgary, AB, Canada; ROBSON, Selina
V., University of Calgary, Calgary, AB, Canada; THEODOR, Jessica M., University of
Calgary, Calgary, AB, Canada

Dental microwear analysis has been used throughout the years to reconstruct the diets of
extant and extinct animals. To study microwear, negative impressions of teeth are made
with a molding compound. These negative molds are then filled with a casting compound,
often an epoxy resin, to produce transparent casts. Various techniques are used to examine
these casts for microwear. Here, we have investigated whether two molding compounds
used for microwear analysis—the Regular Body President microSystem polyvinylsiloxane
and the Sinclair Dental VPS Impression Material—are significantly different in their ability
to capture microwear. A comparison of these compounds has never been done, despite both
being commonly used in microwear studies. The microwear of extant ungulate species with
known diets was examined with HDRI low magnification microscopy. Our sample
included moose (Alces alces), elk (Cervus canadensis), bighorn sheep (Ovis canadensis),
bison (Bison bison), and horses (Equus ferus). Preliminary results comparing total
microwear counts and pit-to-scratch ratios suggest that the Sinclair and President molding
compounds do not capture significantly different microwear signals. However, we have
found that the compounds differ in their ease of use. The President molding compound has
a shorter setting time than the Sinclair compound (2 minutes and 3.5 minutes respectively),
and President has a higher viscosity. Because of these properties, President does not flow
as well around the tooth cusps. More product is then wasted from having to redo molds and
from the compound setting while still inside the applicator wand. We have also noticed that
President does not interact well with the epoxy casting compound we use (EpoTek). When
poured into President molds, the epoxy retains many more small bubbles than it does with
the Sinclair molds, which leads to more discarded casts and wasted epoxy. We are now
working to increase our sample size, and to expand our analysis to include a comparison
of two casting compounds: EpoKwick and EpoTek. These results will help determine
whether there are any significant differences between commonly used molding and casting
compounds, which will help inform researchers as to which compounds are best for
microwear studies.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

GLOBAL COOLING AND THE EVOLUTION OF GIGANTIC FLIGHTLESS
BIRDS

CROUCH, Nicholas, The University of Texas at Austin, Austin, TX, United States of
America; CLARKE, Julia A., The University of Texas at Austin, Austin, TX, United States
of America

Palacognathae is a species-poor extant clade of birds with body sizes ranging over several
orders of magnitude, including the largest-known terrestrial avian species. However,
establishing when this variation arose remains unclear. Earlier hypotheses emphasize that
flight loss and increasing body size began early in the evolutionary history of palacognaths,
prior to the divergence of the major extant lineages; however, more recent phylogenetic
studies suggest the ancestral species was probably smaller and volant, with increases in
body sizes occurring more recently, within many extant lineages. Estimating the masses of
extinct taxa can provide direct insight into the history of the group and shed light on the
timing of these increases in body size. Here, we use linear regression equations to estimate
the masses of extinct taxa from both the crown and stem of Palacognathae and, in
combination with specimen ages, evaluate temporal trends in body size. We also allocate
more fragmentary specimens to discrete body mass categories to accommodate species for
which precise body mass estimation is not possible. We then model sampling intensity
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through time to attempt to estimate uncertainty in the first appearances of paleognath taxa.
Our results recover major increases in body size in the Neogene, incongruent with
Mesozoic or Paleogene origins. Specifically, we estimate that in the mid-Miocene, a time
of pronounced global cooling, maximum palacognath body size increased from
approximately that of a rhea (20 kg) or smaller to ostrich size (100 kg). Island-dwelling
and continental clades show broad temporal congruence in the timing of their estimated
gain of large body sizes, meaning geographical restriction on islands does not alone explain
the observed trend. We suggest large and giant Palacognathae body sizes may be more
closely linked to abiotic factors such as global cooling, a factor that has received extensive
attention as a driver of mammalian body size extremes but has been relatively little
discussed with respect to birds.

Grant Information

NSF EAR 1355292 Collaborative Research: Phylogenomics of palacognathous birds and
understanding the evolution of flightlessness

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

A REVIEW OF FOSSILS OF MIDDLE PLEISTOCENE EQUUS FROM RALPH B.
CLARK REGIONAL PARK, ORANGE COUNTY, CALIFORNIA, US

CROWE, Makena, Ralph B. Clark Paleontology Museum, Buena Park, CA, United States
of America; BABILONIA, Lisa C., Ralph B. Clark Paleontology Museum, Buena Park,
CA, United States of America; SCOTT, Eric, Cogstone Resource Management, Inc.,
Riverside, CA, United States of America

Sediments of the early to middle Pleistocene (Irvingtonian North American Land Mammal
Age) La Habra Formation at Ralph B. Clark Regional Park, Orange County, California
(formerly the Emery Borrow Pit) have yielded a rich Pleistocene vertebrate assemblage.
Over 35 species of mammals, 19 species of birds, and 16 species of amphibians and reptiles
have been identified from this site, although the majority of this material remains to be
fully described. Horses (genus Equus) have been previously reported from the site, referred
by some authors to the diminutive Pleistocene horse species Equus tau and by other
researchers to the much larger species E. occidentalis, although neither assignment has
been supported with published morphological descriptions. To assess whether the equid
fossils from Clark Park might be reliably assigned to any known Pleistocene species, we
reviewed specimens from two recent excavations in the park that yielded fossil horse
remains.

Fieldwork in 1997 resulted in the recovery of a partial right maxilla with P3-M3 of an
older adult horse; advanced wear on the teeth precluded any reliable specific assignment
for this specimen. Subsequent field efforts in 2008—09 yielded several associated teeth and
postcranial remains of a separate, ontogenetically younger male horse. The size of the
postcranial remains demonstrate that this individual represents a large species of horse;
assignment to the small horse species Equus tau is therefore not warranted. (We note in
this context that the species E. fau is technically invalid on taxonomic grounds, and so
assignment to this species could not be supported irrespective of body size.)

Two large horse species have been well documented from middle to late Pleistocene
sediments in southern California: Equus scotti, abundant in Irvingtonian assemblages but
absent in Rancholabrean faunas, and E. occidentalis, which is only known from the
Rancholabrean NALMA. Because fossils from the La Habra Formation have recently been
interpreted to be exclusively Irvingtonian, we suggest that large horse fossils from Clark
Regional Park more likely belong to E. scotti than to E. occidentalis. The observed dental
morphology is not inconsistent with this interpretation, but unfortunately the recovered
remains are not sufficiently complete or diagnostic to warrant more confident assignment.
It is hoped that future work at Clark Park will continue to reveal significant remains of
extinct Pleistocene megafauna, including horses, and that these discoveries will help
resolve this question more fully.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

NEW ADAPID MATERIAL FROM WYOMING’S GREAT DIVIDE BASIN:
DIVERSITY AND BIOGEOGRAPHY IN THE EARLY WASATCHIAN OF THE
AMERICAN WEST

CROWELL, Jordan, University of North Carolina, Greensboro, NC, United States of
America; ANEMONE, Robert L., University of North Carolina, Greensboro, NC, United
States of America

The Great Divide Basin (GDB) is an internal drainage basin in SW Wyoming that forms
the eastern-most sub-part of the Greater Green River Basin. The GDB possesses extensive
fossil-bearing sediments of Paleogene age that have been the subject of vertebrate
paleontological and geological investigation by our team over the past twenty years.
Situated between Wyoming’s Bighorn Basin (500 km to the north) and the San Juan Basin
of New Mexico (800 km to the south), the GDB can play an important role in understanding
latitudinal constraints on the evolution and biochronology of vertebrate faunas across the
Paleocene—Eocene boundary. Previous work has suggested that the evolution of
notharctines during the Eocene reflects gradual, anagenetic change in molar size and
morphology among several lineages, and a variety of differing phylogenetic hypotheses
have been proposed. Here we explore the diversity and morphology of the notharctine
(Primates, Adapidae) fauna from a series of early Wasatchian localities in the GDB, and
compare it with the extensive collections of these primates from other intermontane basins
in the American West. Using biostratigraphy as a tool for interbasinal correlation, we
describe metric and non-metric morphological differences between chronological species
of Cantius and Copelemur in high (i.e., Bighorn) and low latitude (i.e., San Juan) settings,
comparing each with the mid-latitude notharctines from the GDB. While there is little
doubt of the significance of climate change during the early Eocene for mammalian
evolution, especially during several hyperthermal periods of extremely rapid and intense
warming, latitudinal differences between mammalian faunas in the American West have
been understudied. Our analysis of the notharctine samples from five Wasatchian localities
from the GDB, including Smiley Draw (N = 163), Red Desert (N = 29), Tipton Buttes (N
= 46), Scorpio (N = 42), and Lightning Park (N = 16), reveals a rich assemblage of
notharctines that includes several species of both Cantius and of Copelemur. Metric and
morphological comparisons with samples from the Bighorn and San Juan Basins show the
same temporal trends in changing molar size and occlusal morphology that have been
described by previous authors, as well as some specimens with clear transitional
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morphology between named species. Overall, the GDB notharctines more closely resemble
Bighorn Basin taxa, but other aspects of the GDB faunal assemblage (i.e., high frequency
of the archaic ungulate Meniscotherium) more closely resemble San Juan Basin faunas.
Grant Information

National Science Foundation BCS-1227329. Fieldwork was conducted in accordance with
U.S. Bureau of Land Management paleontological survey permit 287-WA-PA9S5.

Technical Session I (Wednesday, October 17, 2018, 9:15 AM)

RECONSTRUCTING THE ONTOGENY OF THE SAUROPODOMORPH
MUSSAURUS AND IMPLICATIONS FOR LOCOMOTION

CUFF, Andrew, Royal Veterinary College, Hatfield, United Kingdom; OTERO,
Alejandro, Museo de La Plata, La Plata, Argentina; SUMNER-ROONEY, Lauren, Oxford
University Museum of Natural History, Oxford, United Kingdom; POL, Diego, Museo
Paleontologico Egidio Feruglio, Trelew, Argentina; HUTCHINSON, John R., Royal
Veterinary College, Hatfield, United Kingdom

Mussaurus patagonicus is a sauropodomorph from the Early Jurassic of Argentina,
originally described from hatchling remains. Further discoveries of juvenile and mature
specimens provide a sufficiently complete series to reconstruct general patterns of
ontogeny. Here, one each of a hatchling, juvenile (~1 year old), and adult (8+ years old)
individual was studied. Digital models of the bones were created for each specimen, from
segmented p-CT scans for the smaller bones and photogrammetry and laser scans for the
larger bones. Modeled bones were then articulated to produce complete skeletons, with
missing bones being replaced by scaled versions of adults or closely related taxa. Each
skeleton was wrapped in convex hulls or more anatomically realistic shapes, which were
used to estimate body mass and center of mass, and to conduct sensitivity analyses of these
calculations. Both methods show consistent results that Mussaurus rapidly grew from about
60 g at hatching, to ~7 kg at one year old, and reaching ~1430 kg at adulthood. During this
time, the body’s center of mass moved from a position in the mid-thorax to a more caudal
position nearer the pelvis, consistent with a shift from quadrupedalism to bipedalism that
might have occurred early in ontogeny in Mussaurus and other early sauropodomorphs.
Our findings offer important new insights into the evolution of locomotion across
Sauropodomorpha, consistent with a heterochronic shift to quadrupedalism near
Sauropoda.

Grant Information

European Research Council: DAWNDINOS 695517

Technical Session X (Friday, October 19, 2018, 10:45 AM)

TESTING ECOLOGICAL HYPOTHESES OF EXTANT AND CRETACEOUS
COASTAL FLOODPLAIN FOREST SYSTEMS USING STABLE ISOTOPE
ANALYSES

CULLEN, Thomas M., University of Toronto, Toronto, ON, Canada

Stable isotope analyses allow for a direct measure of the diet, physiology, and habitat of
organisms. Previous stable isotope studies of dinosaurs have proposed niche partitioning
based on habitat preference, and that dinosaur diet-tissue trophic enrichment factors (TEFs)
were greater than those found in most extant vertebrates. In order to test these hypotheses,
16 taxa were collected from a single vertebrate microfossil bonebed in the Oldman
Formation of Alberta, including dinosaurs (n=8), mammals, reptiles, and fish, and analyzed
in the largest stable C and O isotope study of a Mesozoic system to date. Variation in
isotopic distribution was quantified and, most importantly, compared to the results of an
extant analogue system sampled using the same procedures. The Atchafalaya River Basin
of Louisiana was selected to establish an isotopic baseline of a coastal floodplain forest
ecosystem to evaluate results of the fossil dataset, based on climate and habitats similar to
the inferred paleoenvironment. A large-scale field-collected sample resulted in the analysis
of 20 extant vertebrate taxa, including numerous taxa that share a close phylogenetic
relationship and ecological niche to those in the fossil assemblage.

Broad overlap exists in isotopic distributions between taxa in both the fossil and extant
datasets, particularly among those in similar ecological roles, though some differentiation
is detectable in C signal between terrestrial and aquatic taxa. No niche partitioning was
detected between herbivorous dinosaur taxa. Similarly, all 5 analyzed theropod taxa were
found to have isotopic distributions consistent with mixed-feeding faunivores in the extant
sample, despite more divergent diets being previously hypothesized for some taxa (e.g.,
troodontids and Richardoestesia). The hypothesis that large TEFs explain higher than
expected stable C values previously found in dinosaurs is refuted, as similarly enriched
values are found in all sampled fossil vertebrate taxa including overlapping taxa such as
crocodilians, gar, and metatherians, suggesting instead that they are related to changes in
local isotopic baseline and do not reflect a unique aspect of dinosaur physiology. The broad
isotopic overlap between taxa in both datasets suggests a high degree of resource mixing
and terrestrial-aquatic connectivity exists in coastal floodplain forest ecosystems. It is
possible that whatever niche partitioning exists may not be detectable using C or O
isotopes, although it may also indicate a lack of ecological saturation in suchsystems.
Grant Information

NSERC CGS & QEII-GSST grants to TMC for Ph.D. research

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

MID-CENOZOIC EMBALLONURIDAE (MAMMALIA, CHIROPTERA) FROM
PENINSULAR FLORIDA: DEMISE OF AN ARCHAIC LINEAGE AND THE
ORIGIN OF NEOTROPICAL DICLIDURINES

CZAPLEWSKI, Nicholas J., University of Oklahoma, Norman, OK, United States of
America; MORGAN, Gary S., New Mexico Museum of Natural History, Albuquerque,
NM, United States of America

The entire published Paleogene—Neogene fossil record of the pantropical Emballonuridae
in the western hemisphere consists of seven teeth: two molars of Diclidurus and a canine
of an indeterminate genus from the middle Miocene La Venta fauna, Colombia, and four
undescribed teeth from three localities near Contamana, Peru, of late Oligocene, early
Miocene, and late Miocene age. New finds of emballonurids from several local faunas (LF)
in Florida, U.S.A., of Oligocene and Miocene age greatly enhance this record. The fossils
appear to represent two different lineages of Emballonuridae. A new genus with two new

111



species from two Oligocene LFs, 1-75 and Brooksville 2, represents an archaic
emballonurid lincage. These bats are dentally more derived than Taphozoinae (eastern
hemisphere Eocene emballonurids and recent taphozoines) and are possibly related to
Emballonurinae. A single M1 from the late Oligocene Buda LF may represent a third new
species in, and is the last known appearance of, the same clade. A second new genus and
species from the early Miocene Thomas Farm LF is more derived than the Oligocene taxa
and appears to represent a member of crown Diclidurini. This taxon is similar to
Saccopteryx and comprises the oldest known diclidurine. The presence of these taxa in
extreme southeastern North America suggests that the evolution of the diclidurin clade
occurred in tropical North America in the late Oligocene or early Miocene. These bats
subsequently dispersed to South America presumably about the same time as did
noctilionoids based on other fossils including speonycterids from I-75 and Brooksville 2
and new finds of phyllostomids from the early Miocene of Panama.

Grant Information

This project was funded in part by NSF grant DEB 99-81512.

Colbert Prize (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

SCANNING METHODOLOGY AND MEASUREMENT ERROR IN DENTAL
TOPOGRAPHIC ANALYSES: A COMPARISON OF MICROCT AND SURFACE
LIGHT SCANNING METHODS

DALY, E. Susanne, Arizona State University, Tempe, AZ, United States of America;
CATLETT, Kierstin K., Normandale Community College, Bloomington, MN, United
States of America; LOCKE, Ellis, Arizona State University, Phoenix, AZ, United States of
America; MORSE, Paul E., University of Florida, Durham, NC, United States of America;
ORTIZ, Alejandra, Arizona State University, Tempe, AZ, United States of America;
SCHWARTZ, Gary, Arizona State University, Tempe, AZ, United States of America
Dental topography is widely used to quantifying three-dimensional (3D), biological aspects
of tooth form and has been applied to the fossil record to reconstruct important aspects of
paleobiology, such as dietary adaptations, character displacement, and ecological niche
partitioning. Micro-computed tomography (microCT) is the most commonly used method
for capturing tooth anatomy, but other techniques such as structured light, touch-probe, and
multi-sensor laser scanning are less costly, easier to transport, and can more rapidly acquire
surfaces. Prior research has shown the impact of different retriangulation protocols (i.e.,
simplification, remeshing, and smoothing) on mesh measurements from microCT scan
data, but to date no work has tested whether meshes derived from different scanners or
different scanning resolutions are comparable when retriangulation protocols are held
constant.

We used model hemispheres of known diameter to test whether meshes created with
structured blue light (SBL) and microCT scanners produce similar results at the same
resolution when retriangulation protocols are standardized. Subsequently, we compared
microCT-derived meshes scanned at different resolutions (18 to 65 microns) and quantified
the measurement error of the most frequently used dental topographic metrics: 2D and 3D
surface area, Relief Index, Dirichlet Normal Energy (DNE), and Orientation Patch Count
Rotated (OPCR).

Results confirm previous recommendations that retriangulation is needed to reduce
measurement error from microCT-derived meshes; however, measurement error from SBL
scanner-derived meshes is unaffected by retriangulation. SBL scanning produces meshes
with measurement errors comparable to or less than those produced using microCT,
demonstrating that different scanning methods are comparable with standardized mesh
retriangulation procedures. Of the examined variables, DNE and OPCR are more sensitive
to object dimensions and scanning resolution. We verify these results by replicating these
these scanning methods with a primate dental sample and conclude that SBL scanning is a
viable alternative to microCT scanning. Our study provides a methodology to ensure
accuracy and precision when compiling scans obtained from different technologies to
quantify biologically relevant aspects of the dentition. Combining SBL scans with microCT
datasets of equal or higher resolution will enable paleontologists to use larger data sets to
improve our knowledge of the dental functional biology of extinctspecies.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

COMPARATIVE LONG BONE HISTOLOGY OF ORNITHISCHIAN
DINOSAURS

DAMDINSUREN, Idersaikhan, Institute of Paleontology and Geology, Ulaanbaatar,
Mongolia; ZORIGT, Badamkhatan, Institute of Paleontology and Geology, Ulaanbaatar,
Mongolia, TSOGTBAATAR, Chinzorig, Institute of Paleontology and Geology,
Ulaanbaatar, Mongolia

Paleohistology has been utilized for exploring life history of dinosaurs. Hindlimb elements
including femur, tibia, and fibula have been widely used for skeletochronology of dinosaurs
because of the highest potential to preserve most of the lines of arrested growth (LAGs).
Due to high rate of bone remodeling, forelimbs have been ignored for histological analysis.
We hypothesize that histology of fore- and hindlimb bones of quadrupedal dinosaur taxa
could be comparable and exhibit similar skeletochronological information. In this project,
we examined histology of the humerus, tibia, fibula, and femur from three individuals of
three ornithischian dinosaur species including Protoceratops andrewsi, Psittacosaurus
mongoliensis, and Haya griva. Fore- and hindlimb microstructures of bipedal taxa
including P. mongoliensis and H. griva exhibit different microstructures such as
incomparable degree of vascularity, bone wall thickness, and number of LAGs. Histology
of long bones from P. andrewsi including humerus, tibia, fibula, and femur presents similar
number of LAGs and bone tissue type. This study demonstrates that fore- and hindlimb
bones of bipedal dinosaur taxa including P. mongoliensis and H. griva are showing weak
histological correlation for relative age assessment. Histology of both fore- and hindlimb
bones of P. andrewsi present similar growth pattern. Therefore we suggest forelimb
elements including humerus could have potential to provide skeletochronological and
growth information of quadrupedal ornithischian dinosaurs.

Grant Information

FY2017 34th Research Grant Program for Foreign Doctoral Candidates in Japan funded
by Kobayashi Fund, Fujifilm Xerox Co.Ltd. Tsogtbaatar Chinzorig - Ref#959.

112

Technical Session XII (Friday, October 19, 2018, 2:00 PM)

TOOTH MORPHOLOGY LINKED TO BODY SIZE AND PREY COMPLIANCE
IN THE SNAKE TRIBE THAMNOPHIINI, AND ITS SIGNIFICANCE IN
RECONSTRUCTING TROPHIC LINKS IN FOSSIL ECOSYSTEMS.

D'AMORE, Domenic C., Daemen College, Amherst, NY, United States of America;
JUAREZ, Hugo C., Daemen College, Amherst, NY, United States of America

Snakes are important predators in modern ecosystems, but their trophic significance in
paleocommunities has been difficult to determine. Fossil evidence is often scarce, with
paleoecological conclusions based on co-occurring taxa, paleoenvironment, and/or
functional morphology. Fossil snake teeth have been recovered several times, but only
qualitative comparisons to modern taxa have been made. This may be because even though
diet is well understood in numerous modern snakes, few studies have quantified dental
form and linked it to diet. The goal of this study was to measure tooth size and shape in a
modern clade of snakes, and determine if they correlated with diet. Snakes belonging to the
tribe Thamnophiini were surveyed from dry skeletal material, as this clade has a wide
variety of diets. 956 maxillary and dentary teeth were photographed from the labial
perspective. The margins of the teeth were digitally outlined, and converted into equidistant
semilandmarks. A GLS Procrustes superimposition was carried out, and centroid size was
calculated. Dietary data was taken from existing literature. Snake species were significantly
different from one another in both size and shape as indicated by ANOVA. Canonical
variate analysis showed the majority of interspecific shape variance was represented by
how narrow/wide the tooth was, followed by degree of distal curvature and taper. Tooth
form correlated well with snake size, and the compliance and mobility of their prey. Snake
teeth displayed significant positive size and shape allometry. The teeth of larger taxa were
relatively large, thin, and untapered. With generalist diets including frogs, fish, and
annelids, these teeth were ideal for puncturing compliant, struggling prey. The much
smaller Nerodia clarkii ate primarily fish, resulting in abnormally large teeth for a similar
function. Species that rely heavily on hard-shelled, crustaceans, such as Regina alleni, had
small, wide, peg-like teeth for durophagy. Congenerics specialized on softer prey such as
molted crustaceans and amphibian larvae had more curved gracile teeth. The narrow,
needle-like teeth of Storeria dekayi were ideal for securing slow-moving prey that
incorporate mucus as a defense, such as slugs, snail, and earthworms. As a clear link exists
between the mechanical properties of prey and dentition, future work should directly
compare the teeth of these and other modern snakes to fossil genera such as Pachyrhachis,
Sanajeh, Wonambi, and Yurlunggur to derive more rigorous conclusions about prey
characteristics.

Technical Session VI (Thursday, October 18, 2018, 9:00 AM)

THE IMPLICATION OF THE VERTEBRAL DEVELOPMENT ON THE ORIGIN
OF LISSAMPHIBIANS

DANTO, Marylene, Museum fiir Naturkunde, Berlin, Germany,; WITZMANN, Florian,
Berlin, Germany; TRIEPEL, Sandra, Berlin, Germany; MITGUTSCH, Christian, Berlin,
Germany; FROEBISCH, Nadia B., Museum fiir Naturkunde, Berlin, Germany

Despite increasing knowledge about the fossil record of lissamphibians (frogs,
salamanders, and caecilians), their origin is still unresolved and different origins within
Paleozoic early tetrapods are proposed. As vertebral body construction is similar between
certain early tetrapods groups and lissamphibians, vertebral morphology as well as the
ossification sequence of the vertebral elements are commonly important character traits
within these hypotheses. In lissamphibians, a vertebral segment consists of a
monospondylous vertebral centrum, whereas early tetrapods display a wide spectrum of
different vertebral types which range from multipartite up to monospondylous centra. In
this study, we sought to investigate if the ossification sequence of neural arches and centra
and the mode of centrum formation in extinct and extant forms could be indicative of
phylogenetic relationships. For that, growth series of three different salamander taxa were
examined and we compared the results with existing studies on vertebral development in
frogs, caecilians, and early tetrapods. Here we demonstrate that the mode of centrum
formation is highly variable in early tetrapods and lissamphibians and cannot be used to
determine the origin of lissamphibians within early tetrapods. In early tetrapods,
salamanders, and caecilians, the vertebral centrum develops by chordacentral (induced by
the notochord) and perichordal (induced by the perichordal tube) centrum formation. In
frogs, however, no chordacentral centrum formation has been observed so far. In the
salamander taxa studied here, the following chondrification and ossification sequences are
observed: chondrification first of the neural arches and then of the centra followed by
ossification first of the centra and then of the neural arches. In frogs, whereas, the neural
arches ossify prior to the vertebral centra and it can be assumed that this developmental
sequence represents the ancestral condition for tetrapods, as it characterizes some stem-
tetrapods and all temnospondyls from which growth series are known. However, the
ossification sequence of the vertebral column is only incompletely known in stem-amniotes
which makes a comparison with extant lissamphibians difficult.

Podium Symposium (Wednesday, October 17, 2018, 8:45 AM)

KEEPING YOUR DATA ALIVE WITH HARMONIZED REPOSITORIES

DAVIS, Edward B., University of Oregon, Eugene, OR, United States of America

Most data are already dead, but there is hope for the future. Despite abundant data in the
preparation of their research, many authors present only summary statistics or scatterplots
in their publications. If the underlying data are lost, the papers have the same value as
anecdotes, as it is impossible to completely reconstruct the original dataset from figures or
summaries. Replication, an essential part of scientific best practice, would require
resampling the original natural population, and that resampling is sometimes impossible.
Data in published tables are little better, requiring researchers to rip the data for re-use,
potentially introducing keystroke errors or errors from optical character recognition. Online
archives and supplemental files leave data primarily discoverable through papers, the data
are not presented in context, and the data files are not kept in current formats.

Harmonized repositories can keep your data alive. Data are kept in an up-to-date format,
linked to ontologies that make sense of the values, harmonizing your data with other data
sources. Ontologies allow sensible linkages to other repositories, enabling contextual
discovery without additional effort on the part of the end user. Researchers on one system
can discover relevant data from others, data they might never have looked for intentionally.
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Current data harmonization efforts, like ePANDDA and ELC, seek to ease access to records
in the complex ecosystem of online databases that have grown to support paleobiological
and paleoecological research. New databases can take advantage of the computer science
concept of ontologies: storing data not in tabular format, but in subject- verb-object
connections designed to facilitate discovery by both human users and machine- learning
algorithms. As this methodology become established, all data collected by paleontologists
will be able to find a home in a harmonized repository, even if that data type has never
been collected and published before.

Wouldn’t you want your life’s work available forever? Don’t let your data die with you:
put them in a harmonized repository.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

INCREASING THE TRIASSIC DISPARITY OF SAUROPTERYGIA: A NEW
BIZARRE SIMOSAURID FROM THE UPPER TRIASSIC OF SPAIN

DE MIGUEL CHAVES, Carlos, UNED, Madrid, Spain; ORTEGA, Francisco, UNED,
Madrid, Spain; PEREZ-GARCIA, Adan, UNED, Madrid, Spain

Several well-preserved eosauropterygian specimens from the Upper Triassic levels
(Keuper Facies) of El Atance fossil site (Siglienza municipality, Guadalajara Province,
Spain) allow the definition of a bizarre new eosauropterygian. It is identified as
Simosauridae, a clade up to now exclusively compose by a valid species: Simosaurus
gaillardoti, from the Ladinian (Middle Triassic) of France and Germany.

The new Spanish simosaurid presents several characters so far considered as exclusive of
S. gaillardoti, including a posteriorly displaced mandibular articulation, a small
anterolateral process of the clavicle and the presence of infraprezygapophyses and
infrapostzygapophyses. A new diagnosis for Simosauridae is proposed. In addition, the
review of S. gaillardoti, including the study of 25 skulls, provides a better knowledge about
the anatomy and intraspecific variability of this taxon, and allows a detailed comparison
with the new simosaurid from El Atance. Thus, an emended diagnosis for S. gaillardoti is
also proposed.

In spite of the characters shared by S. gaillardoti and the new simosaurid from El Atance,
remarkable differences which imply a radically different way of life are also recognized.
The postcranial skeleton of this new form is highly pachyostotic, with robust vertebrae and
ribs. The skull of the simosaurid from El Atance is dorsoventrally compressed, with a
relatively long snout and a very gracile mandible, with a poorly reinforced symphysis. In
addition, both the skull and the jaws present numerous small teeth attached in a pleurodont
implantation, which would conform to a sieve-like structure. We propose a filter feeding
lifestyle for this new simosaurid taxon. This is a completely different ecological role to that
for its sister taxon Simosaurus gaillardoti, which is interpreted as an active piscivore
predator. The study of the new form increases the already high ecological disparity known
for the Triassic marine reptiles.

Grant Information

FPI UNED (0271864713 Y0SC001170), SYNTHESY'S project (FR-TAF-5710, DE-TAF-
5955), Viceconsejeria de Cultura de Castilla - La Mancha (SBPLY/15/180601/000044).

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

THE PALEOENVIRONMENT OF THE VERTEBRATE FOSSIL-BEARING
ALLISON MEMBER OF THE MENEFEE FORMATION (UPPER
CRETACEOUS, EARLY CAMPANIAN), EASTERN SAN JUAN BASIN, NEW
MEXICO, U.S.A.

DEANS, Austin M., Appalachian State University, Boone, NC, United States of America;
LUCAS, Spencer G., Albuquerque, NM, United States of America; LEWIS, Caleb, Pueblo,
CO, United States of America; HECKERT, Andrew B., Appalachian State Univ, Boone,
NC, United States of America

The Allison Member of the Menefee Formation in the San Juan Basin of northwestern New
Mekxico is understudied, but has recently yielded several important new localities. Yet rarely
have studies focused on the geology of those localities. Here we describe the
paleoenvironment of a particularly fossiliferous portion of the unit using a variety of
techniques, including sedimentology, taphonomy, geochemistry, and stratigraphy. The
sediments of the fossil-bearing interval are largely composed of bentonitic mudstone and
interbedded, intermittently crossbedded, lithic wacke, indicating an alluvial setting. We
observed occasional siderite nodules and lignite coal layers, which indicate an anoxic
swampy or bog-like setting. The majority of the vertebrate fossils come from a localized,
poorly-sorted, polymictic intraformational clay-pebble conglomerate lag in a channel
complex that is locally bone-bearing and referred to as NMMNH L-5636. We also collected
fossils from a nearby site called L-5635. Geochemical analysis of siderite in the Menefee
is consistent with a freshwater setting. We analyzed siderite samples using a scanning
electron microscope and found them to have a relatively pure Fe component, with little
Mg- or Ca-replacement, indicating a freshwater setting. The taphonomy of fossil teeth from
these localities support a more aquatic depositional environment. There is significant
taphonomic abrasion on teeth of terrestrial elements of the assemblage, but relatively little
such wear on aquatic taxa, particularly sharks and rays. These same taxa represent
freshwater, saltwater, and terrestrial assemblages, indicating a mixing of the ecosystems.
At the same horizon at a locality ~50 m southwest of L-5636 there is a petrified tree log
with numerous trace fossils of Teredolites (shipworm burrows), indicating a brackish,
estuarine setting. The log sits in a channel sandstone oriented north 65° east, which
indicates paleoflow to the ENE. An additional line of evidence for the paleoenvironment
in the Menefee Formation is from a dinosaur track identified as that of an ornithopod,
possibly a hadrosaur, from a locality two hundred meters from L-5636 and at a slightly (<
5m) higher stratigraphic level. This indicates terrestrial animal activity nearby, so the teeth
are autochthonous rather than transported there. These factors all support the idea of an
alluvial deltaic setting on the edge of the Western Interior Seaway. The system is
predominantly freshwater, but with significant marine influence.

Grant Information

We will be seeking funding from the Appalachian State University Dept of Geological and
Environmental Sciences, as well as from the Office of Student Research.
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Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

NEW MIOCENE LARGE MAMMAL FOSSILS FROM THE SEVIER RIVER
FORMATION ON THE WESTERN MARGIN OF THE COLORADO PLATEAU
OF CENTRAL UTAH

DEBLIEUX, Donald D., Utah Geological Survey, Salt Lake City, UT, United States of
America; THOMPSON, Mary E., Idaho Museum of Natural History, Pocatello, ID, United
States of America; FLORA, Holley, University of Oregon, Eugene, OR, United States of
America

The uplift and erosion of the Colorado Plateau over the past 15 million years has exposed
sedimentary rocks that provide one of the world’s greatest records of Mesozoic and early
Cenozoic vertebrate life. However, because of this geological history, rocks of Neogene
age are poorly represented and, therefore, our knowledge of vertebrate faunas on the
Colorado Plateau during this time is limited. Since 2002, the Utah Geological Survey has
periodically collected mammal fossils from a Miocene-age locality in the Sevier River
Formation (SRF) of central Utah. Two species of heteromyine rodents (Metaliomys
sevierensis and Diprionomys sp., cf. D. minimus), two cricetid rodents (Paronychomys
lemredfieldi and Basirepomys robertsi), and one lagomorph (Hypolagus vetus) have been
described. We are now working to describe the larger fossil mammals. We have recovered
material belonging to proboscidians, camelids, antilocaprids, equids, and carnivorans.
Most abundant are cranial and postcranial remains of at least two genera of camels. One of
these is a large camel, cf. Megatylopus and a smaller taxon, cf. Pleiolama. Several partial
mandibles of a small artiodactyl referable to the antilocaprid cf. Plioceros have been found.
Horse teeth have been recovered including incisors and a deciduous P2 attributable to
Dinohippus sp. Carnivores are represented by fragmentary jaws, teeth, and postcrania
belonging to felids, canids, and mustelids. Previous geological investigations have
estimated that the rocks of the SRF range in age from 14 to 7 Ma and age estimates for
rocks near the fossil site range from 9 to 7 Ma, which places it in the Hemphillian Land
Mammal Age (~ 10-5 Ma). The rodents and lagomorphs are consistent with a Hemphillian
age. These fossils provide a rare opportunity to characterize the Neogene mammalian fauna
of the western Colorado Plateau during this poorly known time interval. Comparisons of
the new fauna with other Miocene faunas of western North America will constrain the age
ofthese rocks and help refine estimates of the timing of uplift and volcanism in this region.

Technical Session I (Wednesday, October 17, 2018, 10:45 AM)

A NEW CAPTORHINID AND ITS CONTRIBUTION TO OUR
UNDERSTANDING OF TAXIC DIVERSITY IN THE EARLY PERMIAN CAVE
SYSTEM OF RICHARDS SPUR, OKLAHOMA

DEBRAGA, Michael, University of Toronto, Mississauga, ON, Canada; REISZ, Robert
R., University of Toronto at Mississauga, Mississauga, ON, Canada

The Richards Spur locality in Oklahoma is noted for its diverse terrestrial vertebrate
assemblage of early Permian age preserved within a complex cave system. Nearly 40
vertebrate taxa have been collected at this locality, but among the amniotes, captorhinid
eureptiles are particularly abundant. Captorhinid remains are comprised primarily of the
multi-tooth rowed Captorhinus aguti, and single tooth-rowed Captorhinus magnus.
Recently, two other captorhinids have been recognized, Opisthodontosaurus, and
Labidosauriscus. The former is represented by several skulls and numerous dentigerous
jaw elements, the latter is known from a partial skull and a few dentigerous elements. Here
we describe a new single-tooth rowed captorhinid from Richards Spur, represented by a
nearly complete skull, which is preserved in almost perfect condition without any
significant crushing. The material is comprised of dark brown bone embedded in a chalky
matrix that is typical of the Dolese quarry material. The right mandible is preserved and in
articulation with the skull while the left mandible is preserved in association with a large
trematopid specimen and is at present difficult to extricate. As in C. magnus, this specimen
represents an immature captorhinid.

Comparative study of the newly described specimen with various other captorhinids,
including the holotypes of Captorhinus magnus and C. laticeps, along with a
comprehensive phylogenetic analysis using the latest published data has yielded a topology
that places this new taxon with C. laticeps, previously known from the McCann Quarry in
Oklahoma, and the Mitchell River locality, Baylor County, Texas. This brings to seven the
number of captorhinid species (including the enigmatic Baeotherates, Opisthodontosaurus,
Labidosauriscus, and an unnamed basal captorhinid) known from the productive Richards
Spur cave-fill locality, of which at least three are variants of the genus Captorhinus: C.
aguti, C. laticeps, and C. magnus. Each of these seven species exhibit a combination of
variation in post-caniniform tooth morphology and in skull size, ranging from 45-120 mm
in length, indicating that there was fine resource partitioning among the small to medium
sized faunivorous and omnivorous captorhinids at Richards Spur. As a natural trap of the
surrounding terrestrial vertebrate community, the cave system at Richards Spur provides a
unique view of early reptilian diversification in an upland environment.

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

FLIGHTS OF FANCY: MODELING POWERED FLIGHT VERSUS GLIDING IN
THE BIZARRE THEROPOD YI QI AND ITS BEARING ON THE QUESTION OF
THE ORIGINS OF FLIGHT ACROSS PENNARAPTORA.

DECECCHI, Thomas A., University of Pittsburgh at Johnstown, Johnstown, PA, United
States of America; HABIB, Michael, Keck School of Medicine of USC, Los Angeles, CA,
United States of America; LARSSON, Hans C., McGill University, Montreal, QC, Canada
Flight is a locomotor strategy that has evolved independently more than 30 times across
vertebrates. Powered flight, a subset of this, is much more restrictive, evolving only three
times, in pterosaurs, bats, and paravian theropods. Only in this last group do we have
enough of a dataset that we can begin to address the question of what is sufficient to allow
flight and did it evolve more than once within the group. This last issue became more
tangible with the discovery of the bizarre membranous winged theropod Yi ¢i. Yi is different
from other winged and potential volant pennaraptorans because it built its primary wing
structure using a skin based membrane, as opposed to the feathered flight structure seen in
birds. Using methods derived from extant birds and bats on flight potential, force
production and take off ability, we seek to determine which method of flight, powered
active flight or non-powered gliding, ¥i could employ, and the ecological setting it
inhabited. By taking several permutations of mass and wing area, to encompass the
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biological plausible range that Yi could have inhabited based on several proxies of body
size, we show that powered flight was unlikely for ¥i and ground based take off was almost
impossible. We find that it is much more parsimonious to reconstruct Yi as a glider.
Comparing this to reconstructions of several similarly-sized paravians such as
Microraptor, Anchiornis, and Archaeopteryx, we find a significantly different pattern in
take off potential and force generation that suggests that Yi differed in flight ability and
behaviour compared to feathered winged paravains. This finding helps inform us on the
minimal requirements for the origins of powered flyers as well as illustrate how gliders and
flapping-based fliers differed morphologically and ecologically around the origins of avian
flight. Our findings reinforce the idea that in the Late Jurassic and Early Cretaceous small
derived theropods were diversifying morphologically, ecologically, and behaviorally, and
raises the question of what the drivers were during this period that facilitated multiple
lineages to independently explore aerial niches for the first time.

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

TAPHONOMY OF VERTEBRATE FOSSILS ON A MARINE SEQUENCE
BOUNDARY IN THE UPPER CRETACEOUS (CAMPANIAN) JUDITH RIVER
FORMATION, MONTANA

DECKMAN, Max E., Macalester College, St. Paul, MN, United States of America;
ROGERS, Raymond R., Macalester College, St Paul, MN, United States of America;
CURRY ROGERS, Kristina A., Macalester College, Saint Paul, MN, United States of
America

Large-scale patterning of the fossil record in relation to sequence stratigraphy is now
generally understood, and models of the stratigraphic distribution of fossils in relation to
key surfaces in marine depositional sequences have proven insightful. Here we explore the
taphonomy of vertebrate fossils concentrated along a sequence boundary in the Woodhawk
Member of the Campanian Judith River Formation in north-central Montana. The shallow
marine sandstones that host the sequence boundary and associated fossil occurrences
accumulated in the shoreface during early stages of the Bearpaw transgression. The sand-
on-sand erosional surface marking the sequence boundary was initially recognized due to
its distinctive fossiliferous nature (fossils are relatively rare in surrounding strata), with
concentrations of bioclastic debris, including mollusk shells, shark teeth, and fish and
marine reptile bones, preserved in localized meter-scale scours. It can be further identified
by: (1) a shift to finer grained sandstone above the boundary; (2) an anomalous abundance
of amphibole grains preserved immediately below the boundary (presumably due to early
cementation); and (3) distinctive diagenesis (ferroan dolomite cement).

We studied two localized concentrations of fossil debris to investigate the taphonomic
quality of vertebrate fossils associated with the sequence boundary. The localities are
separated by ~3 km, and together have yielded more than 7000 specimens. Fossils from
both sites exhibit evidence of abrasion and rounding, with larger bioclasts showing more
advanced stages of modification. To standardize comparisons, we focused on the
characterization of vertebrae and skate teeth, which are plentiful in both sites. Preliminary
data indicate that the more offshore of the two sites, based on position along a west
(onshore)—east (offshore) transect, exhibits more evidence of rounding and abrasion. This
potential disparity presumably reflects variations in energy and perhaps different transport
and burial potentials along the transect. Another enigmatic aspect of the sample is the
occurrence of terrestrial and freshwater fossils (dinosaur, mammal, gar) in what is
otherwise a decidedly marine assemblage. The origin of the terrestrial fossil component
could relate to exposure of the shelf during development of the sequence boundary, or
perhaps offshore transport of carcasses. Diagenesis of the fossil material may be the key to
resolving this question of sourcing.

Grant Information

This research was funded by NSF (EAR-1052673) and the David B. Jones Foundation.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

GEOCHEMICAL ANALYSES AND PETROGRAPHIC OBSERVATIONS OF
UPPER TRIASSIC (ADAMANIAN) COPROLITES FROM THE MONITOR
BUTTE FORMATION, LOWER CHINLE GROUP, NEAR WINGATE MESA,
SOUTHEASTERN UTAH.

DELGADO, Yanelis, Appalachian State University, Boone, NC, United States of America;
HECKERT, Andrew B., Appalachian State University, Boone, NC, United States of
America; FOSTER, John R., Museum of Moab, Moab, UT, United States of America

We report here on ~1,500 coprolites collected in 2016 and 2017 from 11 localities low in
the Upper Triassic Monitor Butte Fm of southeastern Utah. We examined the surface of
these coprolites microscopically and were able to identify osteichthyan scales, bones, tooth
plates, and mandibles. Most of the coprolites have a spiral morphology that is diagnostic
of Heteropolacopros, usually attributed to a xenacanth shark or lungfish based on the
presence of a spiral valve in these taxa, although we hold reservations on this identification
based on the size of the coprolites.

For this project, we used Energy Dispersive X-Ray Spectroscopy (EDS) in a Scanning
Electron Microscope (SEM) to determine the chemical composition of the coprolite matrix
and the microfossils found inside them. We analyzed three coprolites, two with an
assortment of microvertebrates on their surfaces and a third one with what appeared to be
plant material. We also used an optical microscope to make petrographic observations and
identify the microfossils and any possible textures seen in a cross-sectional view of the
coprolite specimens.

Our EDS analysis indicates that the coprolite matrix is composed largely of apatite, and,
while the microfossils appear to have a different composition than the coprolites on the
outer surface, the EDS data indicates that these have an apatite composition as well. In
cross-section, some of the bones embedded in the coprolites have a thin layer of barite
surrounding them and, in the case of one of the microfossils, the barite appears to have
crystallized in a central cavity. While many of the coprolites exhibit a spiral morphology
macroscopically, the petrographic observations gave no indications of spirals in the matrix.
Two of the sectioned coprolites have thin layered spirals around them that can be seen
macroscopically, but the center of the coprolite has accumulated matrix with no identifiable
textures. We analyzed a third coprolite with a different morphology that appears to indicate
that its perpetrator digested plant material. The microfossils observed in the thin sections
of microvertebrate-bearing coprolites are mostly osteichthyan scales, but a limb bone was
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also identified along with the proximal/distal(?) end of a separate limb bone near it, and
several other bone fragments. Of the microvertebrate-bearing coprolites, one appears to
have microvertebrates throughout its interior while the other appears to have the
microfossils aggregated on the outer layers and a large mass of matrix in its center.

Technical Session IX (Friday, October 19, 2018, 9:00 AM)

NICHE PARTITIONING, TAPHONOMY, AND THE DISTRIBUTION OF
HEMPHILLIAN RHINOCEROTIDS AND EQUIDS

DELPLANCHE, Rémy A., Gonzaga University, Beaverton, OR, United States of America;
ORCUTT, John D., Gonzaga University, Spokane, WA, United States of America
Localities from the Hemphillian North American Land Mammal Age have yielded copious
amounts of rhinocerotid and equid fossils. However, it has been suggested that any one
locality does not yield large amounts of both taxa, instead preserving plentiful fossils of
one and almost none of the other. A nonrandom distribution of horses and rhinos between
Hemphillian localities could be the result of preservational bias or of niche partitioning
driven by competitive exclusion. There is evidence of niche partitioning between rhinos
and zebras in modern Africa based on length of grass grazed, and it is possible that
competitive exclusion also occurred between rhinos and horses in the Miocene. We
compared equid and rhinocerotid distribution and abundance within Hemphillian faunas to
determine whether that distribution truly is nonrandom and compared horse and rhino
relative abundance between paleoenvironments to test taphonomic and ecological
hypotheses of perissodactyl abundance. Occurrence and abundance data (minimum number
of individuals and number of individual specimens) were obtained from MIOMAP and
published literature. A chi-squared test showed that the observed distribution of
rhinocerotid fossils differs significantly from a random distribution. A Kruskal-Wallis Test
was used to compare rhinocerotid abundance in different paleoenvironments and
demonstrated that rhinos were significantly more abundant than horses in lacustrine
environments and significantly less abundant in fluvial environments. These results do not
rule out the possibility that preservation bias explains Hemphillian perissodactyl
distribution. However, if this were the case, most of the larger, denser rhino fossils would
be expected in fluvial sediments, where they would be less prone to winnowing than
smaller, less dense horse fossils. The abundance of rhino fossils in low-energy
environments and the preponderance of horses in fluvial deposits suggests an ecological
rather than taphonomic cause. Ongoing analyses of geographic patterns in Hemphillian
equid and rhinocerotid distribution will further test whether these patterns are the result of
niche partitioning due to competitive exclusion.

Technical Session IT (Wednesday, October 17, 2018, 11:45 AM)

NEW RHYNCHOCEPHALIAN (REPTILIA, LEPIDOSAURIA) MATERIAL
FROM THE UPPER JURASSIC MORRISON FORMATION, NORTH-CENTRAL
WYOMING, U.S.A. CONSOLIDATES A CLADE OF AMERICAN
SPHENODONTINAE

DEMAR, David G., Smithsonian Institution National Museum of Natural History,
Washington, DC, United States of America; JONES, Marc E., University of Adelaide,
London, United Kingdom; CARRANO, Matthew T., Smithsonian Institution National
Museum of Natural History, Washington, DC, United States of America Rhynchocephalia,
of which the New Zealand Sphenodon is the sole surviving taxon, is known from at least
the Middle Triassic, attained its peak taxonomic diversity during the Jurassic, and reached
a nearly global distribution by the end of the Cretaceous. However, much of its fossil
record, particularly in North America, is based on incomplete specimens (e.g., isolated
dentaries). These include the type specimens of Opisthias rarus and Theretairus antiquus
from the Upper Jurassic Morrison Formation (MF) of the US Western Interior, making it
difficult to assess their morphology, phylogenetic relationships, ecology, and validity.
Subsequent attributions of partial skulls and postcrania from the MF to Opisthias remain
questionable given the nature of the types. Here we report on new rhynchocephalian
material from the MF at Fox Mesa, Big Horn Basin, north-central Wyoming,that is
beginning to clarify many of these issues.

Among this material is an articulated partial skull and skeleton (“Fox Mesa taxon”), which
is complete up to the pelvic region. The excellent preservation includes palmar sesamoids
in the right manus, the first known in any fossil rhynchocephalian. Unlike “Opisthias”
material from Colorado, the Fox Mesa taxon has an isolated palatine tooth in additional to
the single lateral row. The specimen also provides conflicting indications of ontogenetic
stage: it exhibits moderate tooth wear and small body size (snout-vent length ~8.5 cm) but
also three consecutive vertebrae (axis—C4) with unfused neural arches.

Our parsimony analysis produced a strict consensus topology that recovered a sister-taxon
relationship between the Fox Mesa taxon and Theretairus. This pairing, in turn, was
recovered as the sister taxon of Sphenovipera from the late Lower Jurassic of Mexico and
together are nested within Sphenodontinae, which includes Sphenodon. All three of these
former taxa are small (skull length <20 mm) and united by two unambiguous character
states: dentary possesses: (1) two or more posterior successional teeth; and (2) inclination
of'its symphysis >50°.

Further study will clarify if the Fox Mesa taxon is a new species. Regardless, our results
support the validity of both Theretairus and Opisthias, indicating ecomorphological
diversity within the MF. Variation among specimens assigned to Opisthias suggests that
some may be mis-assigned, and others may represent species-level diversification within
the genus. Finally, ontogenetic indicators among Rhynchocephalia need to be more
thoroughly assessed, especially tooth wear and body size.

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

MODELING TOOTH FORMATION TIME TO PREDICT TOOTH
REPLACEMENT RATES IN MAJUNGASAURUS AND OTHER THEROPOD
DINOSAURS

D'EMIC, Michael, Adelphi University, Garden City, NY, United States of America;
O'CONNOR, Patrick M., Ohio Univ, Athens, OH, United States of America; GAVRAS,
Joanna, Adelphi University, Garden City, NY, United States of America;
MARDAKHAYAVA, Elizabeth, Adelphi University, Garden City, NY, United States of
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America; LUND, Eric K., Heritage College of Osteopathic Medicine, Athens, OH, United
States of America

The abelisaurid theropod dinosaur Majungasaurus crenatissimus is known from abundant
material from the latest Cretaceous (Maastrichtian) of Madagascar. The species was
cannibalistic and lived in a harsh, seasonal paleoenvironment. Majungasaurus and other
abelisaurids had small teeth and a dorsoventrally tall, anteroposteriorly short skull relative
to the condition in other theropods. In order to investigate the distinctive craniodental
anatomy of Majungasaurus, we thin sectioned a large sample of isolated teeth and CT
scanned over a dozen dentigerous elements collected over broad geographic exposures
across northwest Madagascar. Daily deposited incremental lines of von Ebner in
Majungasaurus have thicknesses in the range of other dinosaurs, but owing to their small
size, Majungasaurus teeth formed relatively quickly. We present a model of tooth age
based on tooth size that allows for calculation of tooth formation and replacement rates
without further destructive sampling. CT scans reveal multiple generations of replacement
teeth in each alveolus in Majungasaurus. There is only a small size discrepancy between
successive replacement teeth, indicating much more rapid tooth replacement rates than
found in other theropods, perhaps related to a specialized diet and/or feeding style in
Majungasaurus. We place our findings in a phylogenetic context with novel CT and
histological data from other theropods, tracing the evolution of tooth formation times and
replacement rates through the clade.

Poster Session III (Friday, October 19, 2018, 4:15-6:15 PM)

DINOSAUR HUNTING IN THE KINGDOM OF LESOTHO: NEW DISCOVERIES
FROM THE EARLY JURASSIC UPPER ELLIOT FORMATION

DENARIE, Shawn L., The George Washington University, Washington, DC, United States
of America; CHOINIERE, Jonah, University of the Witswatersrand, Johannesburg, South
Africa; STIEGLER, Josef, The George Washington University, Washington, DC, United
States of America; MOORE, Andrew, The George Washington University, Washington,
DC, United States of America; CLARK, James M., The George Washington University,
Washington, DC, United States of America

The Elliot Formation of Lesotho and South Africa constitutes the central layer of the
Stormberg Series, a sedimentary geological formation of Late Triassic to Early Jurassic age
located in the Karoo Basin region of Southern Africa. The upper Elliot Formation is notable
for preserving one of the best-known records of terrestrial vertebrates from the Early
Jurassic, with the formation having yielded numerous fossils of early mammals, dinosaurs,
crocodylomorphs, and a variety of other taxa representing major groups that survived the
end-Triassic extinction. However, while the upper Elliot Formation has been prospected at
several sites in South Africa in recent years, the formation has remained less explored in
Lesotho, and several known fossil-bearing localities in Lesotho have not been appreciably
surveyed at any point since their initial discovery and documentation by A. W. Crompton
and others in the 1960s. Our team, co-led by Dr. James Clark and Dr. Jonah Choiniere, and
including geologists and paleontologists from the George Washington University, the
University of the Witwatersrand, and Cape Town University, returned to several of these
fossil-bearing localities, and found articulated remains at three: Likhoeli, Mohales Hoek,
and Quthing. We collected many fossils at each of these localities, with notable specimens
including a nearly-complete articulated skeleton of a prosauropod dinosaur (cf.
Massospondylus); a complete skull of a small crocodyliform; a partial skull and associated
postcrania of an ornithischian; associated bones possibly of a mammaliaform; and a nest
of dinosaur eggs with embryonic remains. We also collected volcanic tuff samples for
radiometric dating from the lower and upper Elliot Formation, and identified many
additional outcrops for future investigation.

Grant Information

Field work supported by the National Geographic Society.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

TINY GIANTS: PROBABLE SHONISAURUS POPULARIS EMBRYOS FROM
BERLIN-ICHTHYOSAUR STATE PARK

DEPOLO, Paige E., University of Edinburgh, Edinburgh, United Kingdom; KELLEY,
Neil P., Vanderbilt University, Nashville, TN, United States of America

Ichthyosaurs were among the first vertebrates to attain gigantic proportions (>10 m body
length) and did so repeatedly during their evolution. The Late Triassic species Shonisaurus
popularis is an iconic example of this pattern and belongs to a clade of generally large-
bodied ichthyosaurs, Shastasauria. S. popularis is known principally from outcrops of the
Luning Formation in the vicinity of Berlin-Ichthyosaur State Park (BISP), Nevada, U.S.A.
The majority of these remains, including those within a mass-mortality assemblage
preserved in situ at the park, represent large adults ranging 11-15 m in size. However, the
original description of Shonisaurus briefly noted the presence of much smaller, embryonic
remains associated with one of the type specimens. Unfortunately, no figures or
photographs are known for these putative Shonisaurus embryos and their existence has
remained unconfirmed.

We report two small (~2-cm diameter) ichthyosaur vertebrae, one found as surface float
from a horizon near the Carnian-Norian boundary at BISP and one associated with material
from the type series excavated by Camp in the 1950s and now housed in the collection at
the Nevada State Museum, Las Vegas. Both vertebrae show features consistent with
Shonisaurus including a porous bony texture and an hourglass cross-section with concave
anterior and posterior surfaces. These specimens are much smaller than vertebrae from
adults which range from 15-25 c¢m in diameter. Additionally, one of the small vertebrae
shows evidence of an open notochordal canal. Although these small vertebrae were not
found in direct association with a larger skeleton, a comparison of scaling relationships
between in-situ embryos and adults known from other ichthyosaur species indicates that
these vertebrae likely represent Shonisaurus embryos or neonates.

In addition to these two vertebrae, an additional embryonic or neonatal Shonisaurus
occurrence in the Luning Formation was previously reported. This very small jaw fragment
(2.5 cm long) has alveoli bearing the remains of infolded roots, a typical ichthyosaurian
feature. Although these isolated remains provide limited information about the early
ontogeny of Shonisaurus, their presence at multiple localities and stratigraphic levels
within the park, together with the abundance of adult specimens and the apparent absence
of intermediate ontogenetic stages (larger juveniles or subadults), is consistent with
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previous hypotheses that the unique Shonisaurus-dominated assemblage at BISP represents
an ichthyosaur birthing ground.

Technical Session V (Thursday, October 18, 2018, 10:30 AM)

ARIDIFICATION AS A POTENTIAL DRIVER OF THE EXTINCTION OF THE
MARSUPIAL LION IN AUSTRALIA

DESANTIS, Larisa, Vanderbilt University, Nashville, TN, United States of America;
PRICE, Gilbert, University of Queensland, Brisbane, Australia; ARCHER, Michael,
University of New South Wales, Maroubra, Australia

The dietary ecology of marsupial carnivores has been debated for decades. Most notably,
the marsupial lion Thylacoleo carnifex evolved from herbivorous ancestors to become one
of the most formidable predators on the landscape. Prior work has demonstrated that while
Thylacoleo was only 30% of the body size of African lions, it had a nearly similar bite force
(70%). Further, its postcranial morphology has been described as being more 'bear- like'
and well suited for ambush hunting. Stable isotopes in carnivores can help clarify the
habitat of consumed prey, and hence where predators hunted. Here, we examined the stable
isotopes of marsupial carnivore tooth enamel including Thylacoleo, Thylacinus, and
Sarcophilus from eastern Australia. Stable carbon isotopes demonstrate that Thylacoleo
consumed primarily prey that occupied forested environments, with significantly lower
8'3C values than both Thylacinus (p = 0.030) and Sarcophilus (p = 0.002) specimens from
Wellington Cave in New South Wales (NSW)—suggesting that Thylacoleo specialized on
forest dwelling prey that occupied the densest forests available in the Pleistocene.
However, all marsupial carnivores here examined show a reliance on prey that consumed
primarily Cs resources (all taxa, n = 55, have §'°C values < -10.3%o, equivalent to prey-
values of ~-9%o and modern plant values of ~-24%o). As mammals from higher latitude
localities in Queensland (QLD) consume a higher percentage of C4 resources than at lower
latitudes, we also examined Thylacoleo specimens from QLD which demonstrate the
consumption of prey in significantly more open environments than further south (p <
0.0001). InNSW, Thylacoleo values range from -17.5%o to -13%o while individuals in QLD
range from -14.9%o to -10.8%o. This shift suggests that Thylacoleo consumed prey that
consumed a larger proportion of Caresources than further south, yet still demonstrates their
reliance on forest-dwelling prey. While Thylacoleo may have been constrained by mode of
hunting, it was fully capable of eating both flesh and bone (and clearly did this based on a
broad range of complexity and anisotropy values that span the range of modern African
carnivorans), in contrast to Thylacinus, which consumed primarily flesh and/or soft organs.
Even so, the aridificaiton of the continent (with pronounced changes occurringsince
~350,000 years ago) may have detrimentally impacted the hunting effectiveness or prey-
base of Thylacoleo contributing to its extinction, in contrast to Thylacinus and Sarcophilus,
which both survived into the 20th century.

Grant Information

NSF 1455198 (to DeSantis) and Vanderbilt University

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

PALEONEUROANATOMY OF THE AETOSAUR NEOAETOSAUROIDES
ENGAEUS (ARCHOSAURIA, PSEUDOSUCHIA): FIRST NATURAL AND
DIGITAL ENDOCASTS

DESOJO, Julia Brenda, CONICET-Museo de la Plata, La Plata, Argentina; VON
BACZKO, Maria Belen, CONICET - Museo de La Plata, La Plata, Argentina; TABORDA,
Jeremias R., CONICET-CICTERRA, Cordoba, Argentina

The paleoneuroanatomy of pseudosuchian archosaurs is poorly known, based on direct
examination of the internal morphology of braincases and a few artificial endocasts.
Among aetosaurs, only one endocast has been described almost a century ago by Case
based on a resin cast, it corresponding to Desmatosuchus spurensis from the Chinle
Formation (Norian) of Texas, U.S. We describe the first natural endocast of an aetosaur,
Neoaetosauroides engaeus from the Los Colorados Formation (Norian) of NW Argentina,
and also developed the first digital endocast of this taxon including the encephalon, cranial
nerves, inner ear, and middle ear sinuses.

This study was based on three skulls referred to Neoaetosauroides engaeus: PULR 108,
PVL 5698, and PVL 4363. The neuroanatomy of Neoaetosauroides engaeus exhibits
several differences from that of Desmatosuchus spurensis despite their phylogenetic
proximity. The location of the cranial nerves VII, VIII and XII was different between these
two species. The olfactory region of Neoaetosauroides engaeus had elongated olfactory
tracts and narrow, elliptic bulbs contrasting with the short tracts and wide rounded bulbs of
Desmatosuchus spurensis, which may be a reflection of their different feeding habits.
When orienting the skull on its alert or neutral position, the snout is tilted anteroventrally
at 27° from the ground and the lateral semicircular canal of the inner ear is anterodorsally
inclined at 5° from the horizontal.

This information provided by the endocasts of Neoaetosauroides engaeus about its
olfactory region and the orientation of its head could support an animalivorous diet
previously suggested by the biomechanical studies of other authors, instead of an
herbivorous diet as is inferred for most aetosaurs (e.g., Desmatosuchus spurensis,
Stagonolepis robertsoni, Typothorax coccinarum). The new information here obtained
contributes to the knowledge of the neuroanatomical diversity of pseudosuchians and more
specifically among aetosaurs and their paleobiological roles in the Late Triassic continental
communities.

Grant Information

Funded by PICT 2014-609, PICT 2016-481 and PICT 2016-159

Preparators' Session (Thursday, October 18, 2018, 2:30 PM)

CRACKS, GREEN FOSSILS, AND MELTED BONE: CHARACTERIZATION OF
PREPARATION DAMAGE USING SEM AND TOF-SIMS

DI GIACOMO, Mariana, University of Delaware, Newark, DE, United States of America;
GOODWIN, Christopher M., University of Delaware, Newark, DE, United States of
America

Mechanical and acid preparation have been the most common methods for preparing fossil
bones since the 19" century. They have been very successful, and have shaped how fossils
are interpreted and stored. The consequences of their use have only been analyzed after
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issues have occurred, forcing changes in the methodologies. For example, the coating of
fossils before an acid bath began as a recommendation if there was doubt that the acid
would affect them. In the present, coating is a required step that must be followed. In
addition to these techniques, preparators have been developing their own innovative
approaches, sometimes using practices from other disciplines like conservation. The goal
of this work was to understand the consequences of using three techniques: mechanical
preparation, acid preparation, and laser treatment.

The samples used were small, unidentified bone fragments from the Cloverly Formation,
Wyoming. The mechanical preparation was done using an air scribe, and one of the bones
was intentionally damaged with three markings invisible to the naked eye. Acid preparation
was performed using a 5% V/V acetic acid solution in water. Samples were coated with a
thin solution of Paraloid B67, acetone and methyl-ethyl ketone, except for one of them, to
evaluate the effect of the acid on it. Finally, a Nd:YAG (neodymium-doped yttrium
aluminum garnet) 1064 nm laser system was employed for treatment. Samples were
analyzed with a Scanning Electron Microscope (SEM), and one of them was further
analyzed using an SEM with energy-dispersive X-ray spectroscopy capabilities (SEM-
EDS). Time-of-Flight Secondary Ion Mass Spectrometry (TOF-SIMS), operated in static
mode, was employed to study the chemical composition of the surface of the samples.
SEM analysis determined that the area damaged with the air scribe contains micro cracks
that can become future areas of damage if the specimen is not housed in proper
environmental conditions. The uncoated sample treated with acetic acid shows severe
cracking that is not observed with the naked eye. Laser-treated samples show variations in
color with the naked eye, and under the SEM, the bone surface appears damaged. TOF-
SIMS analysis reveals chemical localization in the samples treated with the laser, but not
in the others. These results indicate that fossil preparation can be a damaging agent to
specimens if not done correctly. For this reason, it is important that institutions recognize
the value in this profession, for both the long-term stability of their collections, as well as
for future scientific analyses.

Grant Information

Smithsonian Postgraduate Fellowship in Conservation of Museum Collections

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

A NEW ENCHODONTID FISH ENCHODUS-LIKE FROM CENOMANIAN
DEPOSITS FROM THE EL CHANGO QUARRY (CINTALAPA MEMBER,
SIERRA MADRE FORMATION), CHIAPAS, MEXICO.

DIAZ-CRUZ, Jesus A., Universidad Nacional Auténoma de México, Mexico City,
Mexico; ALVARADO-ORTEGA, Jesus, Universidad Nacional Autonoma de México,
Mexico City, Mexico

Enchodus is the genus that groups about 30 species from all around the world. This marine
group, well-known as predators, has a temporal range that goes from Albian— Cenomanian
to Maastrichtian in the Late Cretaceous. Many Enchodus species are erected upon
fragmentary material, and few of them are known by complete specimens. Most of the
species of this genus correspond to those found in Europe, North America (United States)
and Middle-Eastern localities, where it is believed this group arose. The study of fossils in
Cretaceous Mexican localities has recently increased and as result of that, it has been
recognized the presence of two Enchodus species: E. zimapanensis from Muhi, Hidalgo,
and Enchodus cf. venator from Vallecillo, Nuevo Leon. In addition to these records, the
presence of undetermined Enchodus is known from many Late Cretaceous deposits
including those outcrops near Muzquiz-Piedras Negras area, Coahuila, northern Mexico;
San José de Gracia quarry, Puebla, and Xilitla quarry, San Luis Potosi, Central Mexico;
Las Bocas quarry, Guerrero, and El Chango quarry, in Chiapas, southern Mexico. In this
work, we report the presence of an almost complete Enchodus-like fish from the E1 Chango
quarry. This Mexican specimen shows many of the diagnostic characteristics for Enchodus:
mid-dorsal scutes, interpercle absent, articulation between quadrate and mandible laterally
exposed, opercle and subopercle ornamented, lateral strengthening bar in the opercular and
anteroventral prongs. All these characteristics resemble those of the Enchodus species.
Nevertheless this specimen shows some characteristics that make it different from other
Enchodus species (including the Mexican ones), such as its general body shape, the slightly
elongated stout, the presence of three postcleithra, three supraneurals and two
dermopalatine teeth. Previously, another Enchodus-like taxon was reported from the El
Chango locality, but additional studies positioned it as a different taxon. Despite the close
affinity that the specimen reported in this work shows with Enchodus, further analysis is
necessary to determine its clear phylogenetic position and confirm its taxonomic category.
With the report of this new specimen, the number of enchodontids in the E1 Chango quarry
has increased. This fact highlights the importance of the study of Mexican localities to better
understand the origin and diversification not only of Enchodus but for the Enchodontidae
family as well.

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

A NEW THEROPOD ICHNOTAXON FROM THE LOWER CRETACEOUS
ENCISO GROUP (CAMEROS BASIN, SPAIN)

DIAZ-MARTINEZ, Ignacio, Instituto de Investigacion en Paleobiologia y Geologia
UNRN-CONICET, General Roca, Argentina; PEREZ-LORENTE, Felix, Universidad de
La Rioja, Logrofio, Spain; NAVARRO-LORBES, Pablo, Universidad de La Rioja,
Logroiio, Spain; GARCIA-ORTIZ, Esperanza, Instituto de Estudios Riojanos, Logrofio,
Spain; CANUDO, Jose ., Universidad de Zaragoza, Zaragoza, Spain; PEREDA-
SUBERBIOLA, Xabier, University Del Pais Vasco/EHUFacultad de Ciencia &
Tecnologia, Bilbao, Spain; TORICES, Angelica, Universidad de La Rioja, Logrofio, Spain
The Cameros Basin (northern Spain) is one of the most important places in the world to
study Early Cretaceous dinosaur footprints with more than 10,000 tracks. The Enciso
Group that crops out only in La Rioja Province, is Barremian—Aptian in age and is related
with a siliciclastic to carbonate mixed lacustrine system. Sauropod, ornithopod, and
theropod tracks have been found in its rocks, with the last ichnotype being the most
abundant, with about 5,000 specimens. Although some of these theropod tracks have been
included in previously known ichnotaxa (e.g., Megalosauripus, Buckeburgichnus,
Irenesauripus, etc.), some others are not related to any of them.

Here, we report a new theropod ichnotaxon from the Enciso Group. It is composed of
tridactyl and mesaxonic tracks, with two phalangeal pad impressions in the digit II, three
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in the digit III and three in the digit IV. The shape of the heel impression and the size of
the second digit claw impression are the main characters of this new ichnotaxon. The heel
impression is wide, bilobate and includes at least two metatarsophalangeal pads, with the
lateral one bigger than the medial. Digit II claw impression is very well marked,
individualized, and more developed than digit IIT and IV claw impressions. The tracks vary
between 25 and 40 cm in length and are longer than wide. These tracks are different in
shape from other known theropod ichnotaxa and they can be related with the Eubrontidae
ichnofamily. They have been found in at least four different tracksites. The special
distribution of their trackways has been related with a gregarious behaviour. Although the
Cameros Basin is rich in dinosaur tracks, the osteological record is scarce. Most of the
theropod bones and teeth belong to basal tetanurans such as carcharodontosaurids and
spinosaurids. This fact confirms the presence of large predatory animals in this area, and
they can be considered the potential candidates for the trackmaker of this new ichnotaxon.

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

A CASE STUDY IN CONDUCTING AN ONLINE LEARNING EXPERIENCE IN
VERTEBRATE PALEONTOLOGY

DICKSON, Margaret, University of Illinois at Chicago, Chicago, IL, United States of
America; DEANS, Austin, Appalachian State University, Boone, NC, United States of
America; THOMAS, Henry, University of California Berkeley, Berkeley, CA, United
States of America; VOSS, Blaire, University of Wyoming, Laramie, WY, United States of
America; MCCALLUM, Maya Jade, Evergreen State College, Olympia, WA, United
States of America; CHEN, Albert, University of Bath, Taipei, Taiwan

The internet presents a unique environment in which to spread knowledge and skills to
people who may not have had the opportunity to receive more traditional forms of
education. Previously we have demonstrated that utilizing social media platforms can lead
to significant learning experiences in the realm of paleontology and paleobiology, primarily
through connectivism. We have also demonstrated that utilizing social media based
platforms can lead to the inclusion of traditionally disprivileged groups in these learning
environments. Here we present the results of a case study in utilizing social media and other
internet-based platforms to conduct a more formal course in vertebrate paleontology,
specifically the evolutionary historyofdinosaurs. This course was conducted entirely online,
utilizing the Google Suite of programs and the chatting client Discord. Students primarily
consisted of individuals from the community from our previous study, who do not have
access to traditional classroom environments due to a variety of socioeconomic factors.
This course demonstrates that significant learning experiences can occur through online
courses and that this may serve as an alternative form of education outside of established
academic institutions. Though methods of evaluating such courses are available, means of
accreditation are still elusive. Continued investigation of using both connectivism and more
traditional learning environments in the form of online courses could serve as a method of
expanding education in vertebrate paleontology beyond those groups who receive access
to in-person learning environments. Expansion of education to disprivileged groups would
be invaluable to increased understanding of scientific principles and concepts amongst the
general populace.

Technical Session XVII (Saturday, October 20, 2018, 3:15 PM)

SECONDARY PALATE EVOLUTION IN EARLY CROCODYLOMORPHS:
FUNCTIONAL AND PHYLOGENETIC IMPLICATIONS

DOLLMAN, Kathleen N., University of Witwatersrand, Johannesburg, South Africa;
CHOINIERE, Jonah, University of Witwatersrand, Johannesburg, South Africa; CLARK,
James M., George Washington Univ, Washington, DC, United States of America;
VIGLIETTI, Pia, University of Witwatersrand, Johannesburg, South Africa; NORELL,
Mark, American Museum of Natural History, New York, NY, United States of America;
XU, Xing, Institute of Vertebrate Paleontology & Paleoanthropology, Beijing, China

A fully closed secondary palate is an apomorphic feature of eusuchian crocodyliforms, and
stages in its evolution feature strongly in hypotheses of broad-scale phylogenetic
relationships within Crocodylomorpha. However, there is surprising variation in the
secondary palate at the base of the crocodylomorph tree (e.g., in ‘sphenosuchians’ and
‘protosuchians’), and the phylogenetic relationships of early branching taxa remain poorly
understood relative to their meseoucrocodylian descendants. In order to more fully
understand how the palates of early branching crocodylomorphs were constructed and to
develop a detailed hypothesis for changes in its construction over evolutionary timescales,
we CT- scanned and digitally reconstructed the individual bones of the palate of a number
of crocodylomorph taxa from South Africa, Mongolia, China, and the U.S.A., including
Dibothrosuchus,  Sphenosuchus,  Litargosuchus,  Protosuchus,  Shartegosuchus,
Orthosuchus, Nominosuchus, Paleosuchus, and Osteolaemus. In order to test phylogenetic
relationships of early branching members of the crocodylomorph lineage, we used our CT
data to revise and add cranial and palatal characters to a large, broadly sampled
phylogenetic data matrix, which includes ‘Sphenosuchia’, ‘Protosuchia’, and
Meseoucrocodylia. The results from this study confirm, and fully document, the occurrence
and macroevolutionary development of a eusuchian-type secondary palate in
Shartegosuchidae. Additionally, we uncover previously unrecognized crocodyliform
features in Litargosuchus. Furthermore, this study discusses the biomechanical motivation
for the evolution of a closed secondary palate together with platyrostry, given the presence
of both oreinorostry and a closed secondary palate within shartegosuchids.

Grant Information

PAST; NRF African Origins Platform 98800; Competitive Programme for Rated
Researchers 98906; NSF grant EAR 1636753; NSFC 41688103; Centre of Excellence-Pal

Technical Session XII (Friday, October 19, 2018, 3:00 PM)

A NEW VARANID FROM THE EARLY EOCENE OF CHINA, WITH
IMPLICATION ON THE EVOLUTION OF THE VARANIDAE

DONG, Liping, Institute of Vertebrate Paleontology and Paleoanthropology, Chinese
Academy of Sciences, Beijing, China; WANG, Yuan, Institute of Vertebrate Paleontology
and Paleoanthropology, Chinese Academy of Sciences, Beijing, China; WANG, Yuanqing,
Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of
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Sciences, Beijing, China; EVANS, Susan E., University College London, London, United
Kingdom

The family Varanidae, represented by the living monitors Varanus spp., is of considerable
interest to both public and academic communities. Varanids are thought to have evolved
from the Late Cretaceous Varaniformes of the Gobi Desert, and their close kin were widely
distributed from Europe to North America in the early Paleogene, most notably the Eocene
Saniwa. However the Paleogene record of Varanidae is very limited in Asia. Here we report
on a nearly complete varanid skeleton from the Lower Eocene Yuhuangling Formation,
Liguanqiao Basin, Hubei Province, China. The new specimen has many varanid features
including: the strongly retreated naris; fused and elongated nasal; two lacrimal foramina;
narrow elongate vomer; widely spaced, recurved sharp marginal teeth with basal
plicidentine; quadrate with weak tympanic crest; and vertebral centra with precondylar
constriction. The new specimen differs from Varanus and Saniwa in the presence of teeth
on the palatine and pterygoid, the complete postorbital bar, and the weaker development of
the frontal subolfactory crests. A new phylogenetic analysis finds that the new varanid from
Liguanqiao Basin is the sister taxon of Varanus, with Saniwa as the successive sister taxon.
Taken together with the global Late Cretaceous and Paleogene record of Varaniformes, the
new Chinese specimen suggests that there were probably two dispersals from Asia during
the evolutionary history of Varanidae: (1) the first from Central Asia to North America,
Europe, and East Asia in the Late Cretaceous to Paleocene, giving rise to Varanidae, with
subsequent extinction of the North American and European descendants of that dispersal;

(2) a second dispersal westwards and southwards from East Asia to Europe, Africa, and
Australia, from Eocene times.

Grant Information

Supported by the fund from the State Key Laboratory of Palacobiology and Stratigraphy
(No. 163106) and the National Natural Science Foundation of China (Grant No. 41702019)

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

I.C.E. AGE PROJECT: COMBINING OUTREACH WITH EXHIBIT
PRODUCTION

DOOLEY, Brett S., Western Science Center, Hemet, CA, United States of America;
STONEBURG, Brittney E., Western Science Center, Hemet, CA, United States of
America; DOOLEY, Alton C., Western Science Center, Hemet, CA, United States of
America

The International Collaborations in Education (I.C.E.) AGE Project is the Western Science
Center's new outreach effort that combines K—12 outreach with exhibit production by
partnering schools from across the world to create a museum exhibit about each region's
respective Ice Age fauna. A museum educator serves as a facilitator of the process
providing technical and pedagogical support along with exhibit designexperience.

For the inaugural partnership, a class of sixth-grade, science students in Hemet, California,
U.S.A. worked with second-year, high school English language learners in a school in Sdo
Paulo, Sdo Paulo, Brazil. Students worked on the project for a month communicating with
international peers about their research and cultural topics. Students wrote and shared their
work on Google Docs and Google Slides that enabled asynchronous peer editing and
comments. Google Hangouts was used for face-to-face communication in three video
conferences over the month.

The result was a three-panel exhibit depicting nine unique taxa. Included in the exhibit
were four drawings of animals done by the sixth-grade students and a photograph taken on
the smartphone of one of the Brazilian students. Both students and teachers were pleased
with the results of the project and found immense satisfaction in the Hangout sessions. The
Brazilian students were happy to speak with native English speakers, and the US students
were awed by talking with high school students from another country. Both sets of students
valued the opportunity to learn about their geologic past.

Poster Session IV (Saturday, October 20, 2018, 4:15 — 6:15 PM)

A RANCHOLABREAN VERTEBRATE FAUNA FROM TEMECULA VALLEY,
CALIFORNIA

DOOLEY, JR., Alton C., Western Science Center, Hemet, CA, United States of America;
SCOTT, Eric, California State University, Bloomington, CA, United States of America;
DOOLEY, Brett S., Western Science Center, Hemet, CA, United States of America;
STONEBURG, Brittney E., Western Science Center, Hemet, CA, United States of America
The Plio-Pleistocene fossil record of southwestern Riverside County, California is
dominated by Blancan and Irvingtonian mammalian fossils from two formations: an
unnamed sandstone and conglomerate formation and the overlying Pauba Formation. A
mitigation collection recovered in 2002-2004 from an unnamed sandstone unit overlying
the Pauba Formation in the Harveston neighborhood of northern Temecula appears to
represent a rare Rancholabrean fauna from the area, based upon the presence of Bison
antiquus. The Harveston fauna also includes numerous remains of Equus occidentalis, and
much rarer small horse fossils, as well as Mammuthus columbi, Camelops hesternus,
Hemiauchenia sp., an antilocaprid comparable in size to Antilocapra, Odocoileus sp. cf.
O. virginianus, and Microtus sp. The possible presence of Odocoileus sp. cf. O. virginianus
is significant, as this taxon is not currently found in southern California, while the larger
O. hemionus inhabiting the region today has not been identified from the Harveston fauna.
The presence of Equus, Bison, Mammuthus, and Microtus in the Harveston fauna, coupled
with the absence of Mammut and Tapirus (both recorded from the older Pauba Formation),
suggests that Temecula Valley may have shifted to a more open and drier habitat at the
beginning of the Rancholabrean. Late Rancholabrean deposits from the West Dam of
Diamond Valley Lake, located less than 10 km NE of Harveston, include abundant
mastodons, suggesting that diverse habitats large enough to sustain distinct megafaunal
populations were present in close proximity to each other during the Pleistocene.

Preparators' Session (Thursday, October 18, 2018, 3:30 PM)

EVALUATION OF NOVEL VISUALIZATION SOFTWARE FOR VIRTUAL
PALEONTOLOGY

DOUGAN, Lindsay G., Denver Museum of Nature and Science, Denver, CO, United
States of America; KRAUSE, David W., Denver Museum of Nature & Science, Denver,
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CO, United States of America; SERTICH, Joseph, Denver Museum of Nature & Science,
Denver, CO, United States of America; SULLIVAN, Patrick, Denver Museum of Nature
and Science, Denver, CO, United States of America; GROENKE, Joseph R., Ohio
University, Athens, OH, United States of America

In early 2017, the Denver Museum of Nature & Science (DMNS) established a Digital
Imaging Laboratory to perform paleontological research through the visualization of
anatomical details as 3-dimensional models extracted from CT data. As a new, grant-
funded lab, we had a small list of requirements that visualization software platforms needed
to meet. First, we needed a powerful program capable of handling very large pCT datasets
with ease and efficiency. Second, we wanted to employ a platform that was relatively user-
friendly, as we utilize a volunteer corps to perform digital segmentation. The third
limitation was cost; we hoped to utilize a platform that would absorb minimal grant funds.
After a brief review of available options, Dragonfly (Object Research Systems, Montreal,
Canada), a new visualization and image-processing platform, was selected as the primary
platform pending an assessment period. Over the course of one year and several software
updates, the DMNS Digital Imaging Lab exclusively uses Dragonfly for our virtual
paleontology projects. Here we present our observations of the advantages and
disadvantages encountered during the evaluation period. Several advantages of the
Dragonfly platform were immediately apparent: an ability to handle large datasets up to
21GB; an intuitive interface that allowed users of all backgrounds to quickly learn the
protocols for segmentation and meshing; and the free-of-charge non-commercial license to
academic institutions. At the same time, some disadvantages became clear: mesh
processing was almost non-existent; there was no communication with other common
visualization programs (e.g., Avizo); and our license did not provide support help. Some
issues required creative problem solving. Collaboration with external researchers and
facilities required the development of a crossover protocol for sharing content between
Dragonfly and Avizo. As the software evolved, more of our issues were resolved within
the platform, whether fixing a particular software bug or creating a new application for
mesh processing. Despite the issues encountered, the ease of teaching the program to new
users and the powerful, yet straightforward segmentation capabilities allowed us to train a
dozen volunteers and three interns in the first 10 months. As our work expands and evolves,
we will continue to push the limits of the Dragonfly platform as a useful tool in
paleontological research.

Grant Information

National Science Foundation grant EAR-1664432

Poster Session I (Wednesday, October 17, 2018, 4:15 — 6:15 PM)

A DIVERSE LISSAMPHIBIAN FAUNA FROM THE FITTERER RANCH
LOCALITY (OLIGOCENE 32.5 TO 30 MA) OF NORTH DAKOTA
DRIEBERGEN, Julie, South Dakota School of Mines and Technology, Rapid City, SD,
United States of America; BOYD, Clint, North Dakota Geological Survey, Bismarck, ND,
United States of America; PERSON, Jeff, North Dakota Geological Survey, Bismarck, ND,
United States of America; PAGNAC, Darrin, South Dakota School of Mines and
Technology, Rapid City, SD, United States of America

The Oligocene of North America has a poor lissamphibian fossil record. Fitterer Ranch
(Brule Formation, North Dakota), a productive Oligocene mammal site (32.5-30 Ma),
preserves anunderstudied lissamphibian assemblage. To date, one lissamphibian species
has been described from Fitterer Ranch: Scaphiopus skinneri. Only two other Oligocene
occurrences of Anura in the Great Plains are documented (Scaphiopodidae, Pelodytidae).
There are only five other Oligocene lissamphibian occurences outside of the Great Plains
in North America, which include bufonid, pelobatid, ranid, and salamandrid species.
Using element measurements and morphological comparisons with modern and fossil taxa,
over 500 lissamphibian bone elements were identified from Fitterer Ranch to establish
taxonomic identity. Several caudatan vertebrae are present, marking the first reported
occurrence from Oligocene sediments in the Great Plains region of North America. Anuran
cranial elements referable to Scaphiopodidae and a large ilium from Rhinophrynidae are
also present. Additional taxa include possible Ranidae and Hylidae elements noted through
limb bone identification.

Understanding the diversity of lissamphibians at Fitterer Ranch reveals the paleoecology
of the area, at a time of climatic change during the Eocene—Oligocene transition.
Lissamphibian fossils from the Eocene are more often described in literature than are those
from the Oligocene, which may be due to collection or preservation biases. However, the
prevalence of Eocene descriptions may also indicate higher abundance due to a due to a
change from warm, humid conditions to cooler, arid conditions. The Calf Creek locality of
Saskatchewan (late Eocene, 38.0-33.9 Ma) contains scaphiopodid, hylid, and rhinophrynid
anurans and ambystomatid caudatans, which resemble the fauna identified at Fitterer
Ranch. However, earlier Eocene lissamphibian fauna in North America consisted ofa more
diverse set of taxa, including leptodactylid anurans and dicamptodontid, batrachosauriodid,
amphiumid, and sirenid caudatans, reflectinga higher diversity of taxa adapted to mesic
environments. Thus, the fauna from Fitterer Ranch suggests a much drier and cooler
environment than that encountered in the early to middle Eocene, but still maintained a wet
enough climate to support a diverse lissamphibian fauna, suggesting environmental
conditions similar to those of the late Eocene.

Technical Session IT (Wednesday, October 17, 2018, 9:30 AM)

THE (ALMOST) DEATH AND RESURRECTION OF MESOZOIC MARINE
REPTILES: THE MID-CRETACEOUS (EARLY CENOMANIAN-MIDDLE
SANTONIAN) DIVERSITY “BOTTLENECK”; IS IT AFFECTED BY FOSSIL
COMPLETENESS?

DRISCOLL, Daniel A., University of Bristol, Pueblo, CO, United States of America;
STUBBS, Tom, University of Bristol, Bristol, United Kingdom; DUNHILL, Alexander,
University of Leeds, Leeds, United Kingdom; BENTON, Mike, University of Bristol,
Bristol, United Kingdom

Diversity changes in marine reptiles following the late Cenomanian have been well noted,
but not well understood. An analysis of specimen fossil completeness is explored for
Dolichosauridae, Mosasauroidea, and Plesiosauria, within groups and over all species.
1,452 specimens were sorted; 242 were exactly dated to single substages. Fossil
completeness metrics (TCM and QCM) were measured using the latter specimens. Sea level
and average sea surface temperature (SST) were compared in time series with species
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richness and other variables using Spearman rank order correlations and generalized
differencing.

Average fossil completeness of all marine reptiles was not significantly correlated with sea
level or SST. No correlations could be made within the aigialosaur subgroup. Other
subgroups showed no significant correlations for any variables, including diversity, fossil
completeness, sea level or SST. There was a decoupling of correlations between total
marine reptile species richness, using completeness of specimens named to species vs. all
specimens. Taphonomic completeness (TCMsp, Spearman; S=22, p=0.046, rho=0.738)
and phylogenetic completeness (QCMsp, Spearman; S=20, p=0.037, tho=0.762) of named
specimens correlated with species richness in overall marine reptiles. There were no
significant correlations between completeness of all specimens (TCMall, QCMall) and
richness. In contrast, within the mosasaur and plesiosaur subgroups, no significant
correlations for richness and completeness were seen.

Total marine reptile species richness significantly correlated with SST (Spearman, S= 48,
p=0.0275, tho=0.710); but not with sea level.

In summary, marine reptile diversity in the mid Cretaceous cannot be explained by lack of
preserved specimens, as overall completeness of specimens does not correlate with species
richness in marine reptile subgroups. Naming ofdolichosaurs and aigialosaurs is based on
complete material but lacks named incomplete material. Mosasaur and plesiosaur naming
is not biased by completeness. Sea Level or SST has no effect on completeness. A
significant correlation between SST and total marine reptile species richness is detected.
Results suggest a true ecological “bottleneck” in marine reptile diversity with a genuine
low abundance of marine reptiles in Early-Middle Coniacian. The lack of correlation with
SST in individual subgroups makes for interesting speculation on the mechanisms of these
macroevolutionary patterns.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

A HIGH LATITUDE FRESHWATER ICHTHYOFAUNA FROM THE LATE
CRETACEOUS PRINCE CREEK FORMATION (MAASTRICHTIAN) OF
NORTHERN ALASKA

DRUCKENMILLER, Patrick S., University of Alaska Museum, Fairbanks, AK, United
States of America; BRINKMAN, Donald B., Royal Tyrrell Museum of Palacontology,
Drumbheller, AB, Canada; ERICKSON, Gregory M., Florida State University, Tallahassee,
FL, United States of America; LOPEZ, J. A., University of Alaska Museum, Fairbanks,
AK, United States of America

The Prince Creek Formation (PCF.) of northern Alaska provides exceptional insight into
terrestrial high latitude ecosystems that existed during the latest Cretaceous. The formation
preserves a rich assemblage of dinosaurs and mammals, of which, all named species are
endemic polar denizens. Microfossil analyses reveal additional ecologically important
components of the community, including freshwater fishes. However, a comprehensive
taxonomic analysis of the ichthyofauna has not occurred. Here we provide results of such
an analysis and compare these data to those from lower latitude Campanian to
Maastrichtian-aged deposits and test the hypothesis that the PCF. ichthyofauna was unique
to the Arctic. The PCF. was deposited in a coastal/alluvial plain environment at high
paleolatitudes (80-85 °N). Rich fish-bearing localities are early Maastrichtian in age. The
remains primarily consist of tooth bearing elements, vertebral centra, teeth, dermal scales,
and fin spines that accumulated in fluvial lag deposits. Two acipenseriforms are
recognized. These include at least one species of sturgeon as well as a species of paddlefish
represented by denticles differing from those found at other North American localities. At
least one osteichthyian of uncertain phylogenetic relationships exhibits branchial elements
bearing two distinct tooth morphologies, one being blade-like and the other pillar-like.
Numerous small esocoid and/or salmoniform fossils suggest these were the numerically
dominant teleosts. Based on dentaries, at least one species is referable to Oldmanesox, and
two species of undescribed esocoids or salmoniforms are also present. A toothed esocoid
palatine was also recovered that is likely from one of the taxa represented by dentaries.
Finally, a teleost with rod-like dentaries and maxillae that are unlike those known in any
Western Interior taxon is also present. At least five teleost centrum morphotypes are
recognized, most of which conform to those of esocoids and/or salmoniforms. In addition,
a fin spine of an indeterminate acanthomorph is recognized. Relative to other Campanian
to Maastrichtian-aged Western Interior assemblages, species richness is lower in the PCF.
This is in part due to the conspicuous absence of groups that are common at lower latitudes
such as elasmobranchs, taxa with ganoid scales, and amiids. The degree of endemism and
overall taxonomic composition indicate the existence of a distinct polar ichthyofauna in
this region in the Late Cretaceous.

Grant Information

This research was supported by National Science Foundation grants EAR 1226730 and
1736386.

Podium Symposium (Wednesday, October 17, 2018, 2:00 PM)

ASSESSING PATTERNS OF CROCODYLIFORM DIET USING GEOMETRIC
MORPHOMETRICS, NEONTOLOGY, AND ICHNOLOGY

DRUMHELLER, Stephanie K., University of Tennessee, Knoxville, TN, United States of
America; WILBERG, Eric W., Stony Brook University, Setauket, NY, United States of
America

When attempting to understand diet and feeding behavior in extinct members of
Crocodyliformes, paleobiologists often turn to modern crocodylians to serve as proxies.
Through direct observations of trophic interactions, in vivo tests of feeding mechanics, and
other neontological methods, broad patterns linking crocodylian snout shape and prey
preference have been established. These ecomorphotypes help guide paleobiological
interpretations of not only other crocodyliforms, but also of more distantly related groups
such as phytosaurs, choristoderes, and dinosaurs. However, snout shape across
Crocodyliformes is more diverse than that seen within Crocodylia alone, and even among
living members of the crown group, recent analyses of bite force, rotational feeding, and
trophic interactions do not always align with established concepts of generalist vs.
specialist ecomorphotypes. Here we present an expanded ecomorphological classification
scheme, based on a geometric morphometric analysis of 130 species of extant and extinct
crocodyliforms and a non-hierarchical cluster analysis of the ensuing shape data with added
dental characters. These analyses resulted in seven distinct ecomorphotypes, building upon
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the previously established five groupings (e.g., blunt-snouted, duck-faced, ziphodont) by
splitting the slender-snouts and generalists into four distinct groups. Patterns of dietary
preferences then were explored by testing the correlation between maximum predator size
vs. maximum prey size within the shape groupings. Dietary evidence for some of the
ecomorphotypes is currently too sparse for detailed analysis (e.g., duck-faced, heterodont),
but for those groups with adequate sampling, there are statistically significant differences
in prey-size preferences, including between the newly separated generalist classifications.
Regressions of these datasets provide methods for predicting maximum potential prey size
for extinct groups and to differentiate certain examples of scavenging from predation in the
fossil record. Use of this multipronged approach, incorporating morphometric analyses,
neontological observations, and ichnological evidence, provides a more synthetic take on
the interplay of form and function in the fossil record.

Grant Information

This research was supported by a National Science Foundation, Division of Environmental
Biology grant, #1754596.

Poster Session (Wednesday—Saturday, October 17-20, 2018, 4:15-6:15 PM)

TENNESSEE GEOPATHS: EXPERIENTIAL LEARNING AS A TOOL FOR
RECRUITING AND RETENTION OF COMMUNITY COLLEGE STUDENTS
DRUMHELLER, Stephanie K., University of Tennessee, Knoxville, TN, United States of
America; SUMRALL, Colin D., University of Tennessee, Knoxville, TN, United States of
America

With the rise of government programs meant to reduce, or completely eliminate, the cost
of community college tuition in the United States, transfer students are becoming an
increasingly important demographic at four-year institutions. However, the transition
between institutions is not always smooth. While universities often have programs in place
to help recruit and retain incoming freshman, transfer students typically enter their
programs as juniors without similar, built-in support networks of their peers. A recent
partnership between geoscience faculty at the University of Tennessee (UT) and four
community college (CC) institutions is exploring the effectiveness of using experiential
learning methods in the recruitment and retention of CC students into four-year programs.
Named the Tennessee GEOPATHS project, this program seeks to build community
between faculty and students among the participating institutions through field experiences
and research opportunities. This has the dual outcomes of supporting transfer student
success by fostering relationships between peer- and faculty-mentors and providing critical
insights into existing institutional barriers to student success and faculty collaborations.
Each fall, all participating faculty and students are invited to participate in a weekend
retreat at the Great Smoky Mountains Institute at Tremont. The retreat focuses on
introducing participants to a diversity of geoscience disciplines, including paleontology,
through hands-on activities and team-based data collection and field exploration. At the
end of the retreat, research opportunities are made available for both UT and CC students.
The most popular paleontological research project has involved a long-term study
experimentally replicating the conditions under which the invertebrate feeding trace
Gnathichnus pentax is left on vertebrate bones. As the GEOPATHS project enters its third
year, student participation in research is high, and participant feedback indicates that the
experience is helping to integrate transfer students into UT’s four-year geoscience
programs.

Grant Information

This program is funded by a National Science Foundation, GP-IMPACT grant, #1600376.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

ONTOGENETIC VARIABILITY OF DIAGNOSTIC CHARACTERS IN
PROSAUROLOPHUS MAXIMUS (HADROSAURIDAE; SAUROLOPHINAE):
IMPLICATIONS FOR THE RECOGNITION OF JUVENILE INDIVIDUALS
DRYSDALE, Eamon T., University of Calgary, Calgary, AB, Canada; THERRIEN,
Francois, Drumheller, AB, Canada; ZELENITSKY, Darla K., University of Calgary,
Calgary, AB, Canada

Cranial ornamentation is common among dinosaurs, and associated characters are often
involved in the diagnosis of different species. However, juvenile members of many
dinosaur species exhibit drastically different cranial morphology than their adult
conspecifics, historically leading juvenile specimens to be classified as separate species.
Whereas this issue has been encountered amongst ceratopsians and lambeosaurines, it has
received less attention in saurolophine hadrosaurs, which generally have less elaborate
cranial ornamentation. This study examines an ontogenetic series of the saurolophine
Prosaurolophus maximus, comprised of juvenile through adult individuals, to determine
the impact of ontogenetic growth on the diagnostic characters of the taxon. Previously
identified diagnostic features for P. maximus, based on the study of adult specimens,
included a ridge-like nasal crest formed entirely by the nasals and the pocket-like caudal
end of the circumnarial depression, two characters associated with cranial ornamentation.
Examination of juvenile P. maximus specimens reveals that these diagnostic morphological
features are ontogenetically variable. In the smallest juvenile, the nasal crest is poorly
developed, represented only by a slight swelling of the caudal region of the nasal, whereas
the crest of larger juveniles possesses the shape, but lacks the robustness and rugosity seen
in adults. In juvenile specimens, the circumnarial depression lacks the “pocket-like”
morphology, as the lateral lappet that forms the rim of the pocket is absent. The pocket-
like morphology of the circumnarial depression only develops in sub-adult individuals and
persists into adulthood. The ontogenetic variability of the features used to diagnose P.
maximus suggests that it may be challenging to definitively identify young individuals of
the species. However, our study of the P. maximus ontogenetic series reveals that a novel
character, a caudally-tapering circumnarial depression that terminates rostral to the orbit,
is consistent through ontogeny. Furthermore, the relative amount of tapering and caudal
extent of the depression in P. maximus differs from the condition seen in all other
saurolophine species. As such, the relative shape of the circumnarial depression appears to
be a novel character that is more reliable than characters associated with the crest to
diagnose P. maximus as it is present in a wider range of ontogenetic stages.

Grant Information

This research is funded by the Alberta Lottery Fund, Alberta Culture and Tourism, the
Royal Tyrrell Museum Cooperating Society, and NSERC Discovery Grant to DKZ.
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Podium Symposium (Wednesday, October 17, 2018, 11:30 AM)

ASSESSING MAMMALIAN DIVERSITY IN RELATION TO HOMININ
EVOLUTION IN THE OMO-TURKANA BASIN, EASTERN AFRICA

DU, Andrew, The University of Chicago, Chicago, IL, United States of America, 60637
ALEMSEGED, Zeresenay, The University of Chicago, Chicago, IL, United States of
America; BOBE, Rene, Universidad de Chile, Santiago, Chile; BEHRENSMEYER, Anna
K., Smithsonian Institution, Washington, DC, United States of America

The importance of large-scale environmental forcing in faunal change and human evolution
in the African Plio-Pleistocene is a topic of ongoing debate. Ecological processes act at
multiple scales, requiring different types of data to examine hypothesized cause and effect.
Paleoanthropologists have traditionally studied site-specific fossil collections, limiting
questions about faunal diversity and human evolution to restricted spatial and temporal
scales (e.g., reconstructing paleoenvironments at one site). With current initiatives to
assemble large paleontological databases, however, data from multiple sites can be collated
and standardized, enabling large-scale paleoecological analyses over space and time. The
Turkana Database (TDB) has figured prominently in understanding how paleocommunities
in this region have changed at various spatiotemporal scales and holds additional
importance because this basin has produced some of paleoanthropology’s most significant
hominin and archaeological finds. The TDB comprises fossil vertebrate specimens from
the late Cenozoic (7-1 Ma) of the Turkana Basin, Kenya, and was assembled by a
collaboration between the Smithsonian National Museum of Natural History, the Evolution
of Terrestrial Ecosystems (ETE) Program, the National Museums of Kenya, and the
Turkana Basin Institute. We also include in our analysis the French and American Omo
Databases (collected by the International Omo Research Expedition), representing the
northern, Ethiopian portion of the Omo-Turkana Basin. We examine how large mammal
(>1kg) diversity and composition changes from 4 to 1 Ma on the north, west, and east sides
of the basin. We take advantage of these specimen-based databases and use subsampling
methods (i.e., coverage-based rarefaction), which can account for sampling biases and the
patchy nature of the fossil record through time and across space. We find diversity was
quite stable through time, but taxonomic composition shows notable amounts of turnover.
Given the strong trends in environmental proxies (e.g., %Cs biomass) in this region and
time period (potentially driven by increasingly arid climatic conditions), this suggests
taxonomic composition responded to environmental change, but species diversity was an
emergent property regulated by other factors (i.e., resource availability and competition).
These results suggest ancient hominins at Turkana had to adapt to ongoing environmental
change and faunal turnover while competing in a community that maintained a stable
carrying capacity for 3 million years.

Technical Session XVII (Saturday, October 20, 2018, 3:00 PM)

THE MORPHOLOGY AND FUNCTION OF THE INNER EAR OF
CHAMPSOSAURUS (DIAPSIDA, CHORISTODERA)

DUDGEON, Thomas W., Carleton University, Ottawa, ON, Canada; MADDIN, Hillary
C., Carleton University, Ottawa, ON, Canada; EVANS, David, Royal Ontario Museum,
Toronto, ON, Canada; MALLON, Jordan, Canadian Museum of Nature, Orleans, ON,
Canada

Champsosaurus was a small to medium-sized (1-3 m), gharial-like reptile that lived during
the Late Cretaceous in what is now western Canada and the U.S.A. Although these animals
are well represented in the fossil record, little is known about their internal cranial anatomy
(e.g., brain endocast, inner ear) due often to poor preservation of their delicate skulls.
Clarification of these structures promises to inform reconstructions of the animal’s elusive
life habits. Our research describes the internal cranial anatomy of Champsosaurus using
computed tomography (CT) scanning of well-preserved skulls of C. lindoei (CMN 8920)
and C. natator (CMN 8919) housed at the Canadian Museum of Nature (Ottawa). CT scan
data of the extant Tomistoma schlegelii (USNM 211322) and Gavialis gangeticus
(UF118998) were used for comparison as they are morphologically similar to
Champsosaurus and likely occupied a similar niche. The resulting CT data were segmented
using Amira v.5 software to produce a three-dimensional model of the brain endocast and
inner ear. Preliminary findings demonstrate that the three semicircular canals of
Champsosaurus are approximately orthogonal, and roughly circular in outline. The
strongly curved semicircular canals indicate that Champsosaurus was sensitive to angular
movement of the head in each major axis of motion, supporting previous hypotheses that
champsosaurs were agile when in the water. The opening between the brain endocast and
inner ear is substantial in Champsosaurus, suggesting that the medial wall of the auditory
capsule was cartilaginous in life. Additionally, the fossa for the pars inferior is unusually
large when compared to that of the extant taxa, suggesting that it also housed the
pharyngotympanic sinus. This is supported by the location of the canal that transmitted
cranial nerve IX, which exits through the posterior wall of the auditory capsule.
Interestingly, there is no evidence of a cochlear duct in Champsosaurus, suggesting that
the cochlea was highly reduced. The fenestrae ovalis open ventrally, a highly unusual
feature that differs from the extant taxa where these openings face laterally. This unique
morphology is likely due to the dramatically expanded temporal foramen of
Champsosaurus, which have displaced the fenestrae ovalis ventrally. Taken together, these
new neurological data suggest that Champsosaurus was an agile predator in the water, but
likely had a very limited sense of hearing.

Grant Information

Funding for this project was provided by an NSERC Discovery Grant awarded to JCM.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

AN ASSOCIATED DENTITION OF AGASSIZODUS (CHONDRICHTHYES,
EUGENEODONTIFORMES) FROM THE UPPER CARBONIFEROUS OF
MISSOURI

DUFFIN, Christopher, Surrey, England; WARD, David J., Orpington, United Kingdom;
LAUER, Bruce H., Wheaton, IL, United States of America; LAUER, Rene L., Wheaton,
IL, United States of America

October 2018 PROGRAM AND ABSTRACTS

The Lauer Foundation for Paleontology, Science, and Education has recently come into
possession of an associated, but largely disarticulated, dentition of the edestoid
eugeneodontiform fish, Agassizodus. The dentition (LF 3199), scattered over several
blocks, comes from the Pennsylvanian (Late Carboniferous) Hushpuckney Shale Member
(Swope Limestone Formation, Bronson Sub-Group, Kansas City Group) of Kansas City,
Missouri. The genus Agassizodus was originally raised by St John and Worthen in 1875 in
honour of Jean Louis Rodolphe Agassiz (1807-1873), the famous Swiss
palaeoichthyologist who had emigrated to America in 1846.

An articulated revolver of four robust symmetrical symphyseal teeth, each with a high
upright central cusp, is supplemented by two disarticulated specimens from the same tooth
family. Prominent labial nodes, low down on the crown, are buttressed with root tissue and
are a distinctive characteristic of the teeth. The post-symphyseal components of the
dentition show linear gradient monognathic heterodonty, with tooth size increasing from
small, stud-like parasymphyseals, through low-crowned, elongate and increasingly robust
laterals, to smaller posterolaterals. The disarticulated nature of the dentition permits
detailed description of the 3-D morphologies of most tooth positions which will prove
useful in defining the heterodonty more closely and comparing the dentition with those of
other edestoids.

Much confusion currently exists concerning the nomenclatural validity of the genus. The
Belgian palaecontologist and chemist from Louvain, Laurent-Guillaume de Koninck (1809—
1887), erected Campodus agassizianus in 1844, based upon isolated teeth from the Late
Carboniferous of Li¢ge. Further material was described by Maximin Marie Joseph Lohest
(1857-1926), Professor of Geology at the University of Liege, in 1885. During the
intervening years Lt-Col Hennadius Romanowsky (dates unknown) of St Petersburg had
defined the genus Lophodus, with several species, for teeth which he noted resembled those
of Helodus, and which were collected from the Carboniferous of Tula in Central Russia.
Romanowsky’s generic name was used by Newberry and Worthen in 1870 to define L.
variabilis, a species which was then adopted by St John and Worthen as the type species
of Agassizodus. 1t is hoped that further work on LF3199 will help to unravel some of this
taxonomic confusion.

Poster Session II (Thursday, October 18, 2018, 4:15 — 6:15 PM)

NEW SPECIMENS OF RODENTS AND PRIMATES FROM THE SAND WASH
BASIN CORROBORATE AN EARLIEST UINTAN AGE

DUNN, Rachel H., Des Moines University, Des Moines, 1A, United States of America;
ANDERSON, Deborah K., St Norbert College, De Pere, WI, United States of America The
age of the fauna of the Sand Wash Basin in northwestern Colorado has been debated since
the 1970s, in large part due to the observation that the large mammals within the fauna
resemble those from Uintan localities whereas the small mammals appear to more closely
correspond to those from late Bridgerian localities. This, together with the fact that most
large mammals were predominantly collected from the northern and western parts of the
basin and small mammals from the southern and eastern parts of the basin, also led to
speculation that the north and west contained Uintan faunas, and that the south and east
contained late Bridgerian faunas, with the Bridgerian—Uintan boundary lying somewhere
in between. Uncertainty about the precise age of the Sand Wash Basin in northwestern
Colorado stems from several factors: 1) the lack of continuous exposure precludes
stratigraphic correlation within the basin, 2) fossil distribution is relatively 'clumped,' with
most fossils coming from two main regions, and 3) the fossils recovered are of relatively
poor quality and richness. Renewed collecting efforts and surveys of museum collections
from the basin have resulted in the identification of new specimens of small mammals that
corroborate an early Uintan (Uilb) age for the fossil assemblage at Sand Wash. Most
notable are the identification of the eomyid rodent Metanoiamys sp. cf. M. agorus, a species
common in the early Uintan (Uilb of southern California) and a species of the ischyromyid
genus Microparamys that shows strong affinities for a new species identified from the
earliest Uintan (Uila) Turtle Bluff Member of the Bridger Basin. In addition, the discovery
of a previously unidentified jaw of the omomyid primate Ourayia uintensis in the
collections at the Carnegie Museum of Natural History represents the first jaw of an
omomyid primate ever identified from the Sand Wash Basin. Ourayia uintensis occurs
throughout the Uintan (Uilb-Ui3) and is considered a biochronological indicator of the
Uintan NALMA. Altogether, the combined presence of these taxa confidently places the
fauna in the early Uintan and excludes a late Bridgerian age. Unfortunately, locality data
is lacking for the specimen of O. uintensis but both of the early Uintan rodents hail from a
single locality in the eastern portion of the Sand Wash Basin, representing the first
documentation of early Uintan mammals from this region, further decreasing the likelihood
that the two regions of the basin represent different land mammal ages.

Grant Information

Funding for this project was provided by Des Moines University IOER Grant 09-15-07.

Podium Symposium (Wednesday, October 17, 2018, 9:00 AM)

LATE TRIASSIC TETRAPOD DIVERSITY, CLIMATE, AND THE RISE OF
DINOSAURS

DUNNE, Emma M., University of Birmingham, Birmingham, United Kingdom;
FARNSWORTH, Alexander J., University of Bristol, Bristol, United Kingdom; GREENE,
Sarah E., University of Birmingham, Birmingham, United Kingdom; LUNT, Dan J.,
University of Bristol, Bristol, United Kingdom; BUTLER, Richard J., University of
Birmingham, Birmingham, United Kingdom

The Late Triassic was a key interval in tetrapod evolution, encompassing the radiations of
major extant lineages, such as mammals, crocodylomorphs, and dinosaurs. Spatiotemporal
patterns of dinosaur diversity during their rise to ecological dominance are hypothesized to
have been intrinsically linked to environmental conditions. For example, sauropodomorph
dinosaurs are proposed to have been absent from low latitude regions due to ‘unstable’
climatic conditions (e.g., fluctuating aridity). Many other hypotheses propose similar
climate-driven paleolatitudinal structuring of Late Triassic terrestrial faunas, but remain
largely untested.

We explored the relationships between Late Triassic tetrapod diversity, distribution and
pale