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Auction Event
Awards Banquet/After Party

Posters and Exhibits

Poster Meet & Greet — Foyer is located outside of Grand Ballroom A/ B
Registration Desk will be located on the third floor in the foyer across from the Men / Women Restrooms

3 Concurrent Session Rooms

B Restrooms (Men and Women)
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Student Round Table - Room 232
Child Care - Rooms 237-238

B Committee Meetings — Rooms 260-262
B Speaker Ready Room — Room 252
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Main Entrance — by the Starbucks logo at the bottom right corner
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WELCOME TO CINCINNATI

The Host Committee of the 83rd Annual Meeting is delighted to welcome all participants to the Society of
Vertebrate Paleontology’s 2023 meeting in the Queen City, Cincinnati, Ohio, USA. The meeting will take
place at the Duke Energy Convention Center, located just blocks from the banks of the Ohio River.

This will be the first annual meeting of the Society of Vertebrate Paleontology held in Cincinnati and we are excited
for your arrival. This year’s meeting is co-hosted by Cincinnati Museum Center and the University of Cincinnati.
Cincinnati is a hub of paleontology in the Mid-West of the USA with more per capita professional paleontologists
in the metro region than any other area of the country. The Cincinnatian Series of Late Ordovician rocks underlying
the city is internationally known for the abundance, diversity, and preservational quality of its fossils. After 150 years
of intensive study, it continues to be a natural laboratory for scientists interested in the history of our planet and
questions of deep time, biodiversity, climate change, and evolution.

Cincinnati Museum Center has a legacy of discovery 200 years in the making, from the founding of the Western
Museum Society in 1818 to today’s award-winning multi-museum complex. Housed in Cincinnati Union Terminal,
an art deco train station and National Historic Landmark, Cincinnati Museum Center continues to bring the world
to Cincinnati through its millions of specimens, artifacts, archival materials and artworks. Its first employee was a
relatively unknown artist, John James Audubon, who was hired in 1819 as a taxidermist and background painter.
During his brief time in Cincinnati, Audubon began his multi-volume masterwork Birds of America, cementing
himself as a world-renowned wildlife artist. After two years of fundraising and collections acquisition, the Western
Museum, the predecessor to CMC’s Museum of Natural History & Science, opened in 1820, the first public science
museum west of the Allegheny Mountains.

The University of Cincinnati is a public research university founded in 1819 as Cincinnati College. It is the oldest
institution of higher education in Cincinnati and has an annual enrollment of over 44,000 students, making it the
second largest university in Ohio. The Department of Geosciences is a nationally ranked program with a proud
history of paleontological research and instruction. To celebrate Charles Darwin’s 200th birthday, the University
of Cincinnati hosted the 2009 North American Paleontological Convention.

The Vertebrate Paleontology Collection of Cincinnati Museum Center is housed at the Geier Collections &
Research Center and comprises over 30,000 specimens, with special emphasis on Paleozoic and Pleistocene material
from the middle Ohio Valley tri-state area (Ohio, Kentucky, Indiana), but with historic comparative materials from
around the world. Also represented are significant holdings from Mesozoic marine deposits of the US Western
Interior and mid-continental terrestrial fossils, notably from the Morrison and Hell Creek formations.
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Cincinnati is also home to the world’s longest continually operating amateur paleontology society, the Dry
Dredgers Association of Amateur Geologists and Fossil Collectors, founded in 1942. The Kentucky Paleontological
Society, based in Lexington, Kentucky, operates in the area and collaborates with the Cincinnati community on
numerous projects. The collaborative approach and atmosphere of mutual respect that exists between the amateur
community, university scientists, and museum professionals in Cincinnati makes our city an excellent venue for the
dissemination of paleontological knowledge and the continued understanding of, and respect for, evidence-based
approaches to science and public policy.

A short drive from downtown is Big Bone Lick State Historic Site, rightly described as the birthplace of American
vertebrate paleontology. It was here in 1739 that European explorers were first made aware of the existence of
Pleistocene fossils that would later figure prominently in the history of science, documenting for example, the
concepts of extinction, comparative morphology, climate change, and evolution. William Clark, at the behest of
Thomas Jefferson, conducted the first organized paleontological excavation in the Americas here in 1807, while
Charles Lyell visited the site in 1842.

Cincinnati is a fun, dynamic, quirky, sophisticated, and thriving city with old-world charm on the banks of the
Ohio River and a metro population of over 2 million. Seven fortune 500 companies call the area home. Cincinnati
is in the midst of an exciting renaissance with a convergence of developments, entertainment districts, historic
architectural renovations, parks, restaurants, museums, and a growing residential population downtown. Cultural
attractions of interest to visitors include the Cincinnati Art Museum, Taft Museum of Art, Music Hall, National
Underground Railroad Freedom Center, Contemporary Arts Center, 21C Museum Hotel, Aronoff Center for

the Arts, Cincinnati Zoo and Botanical Gardens, The Banks, Over-the Rhine historic and entertainment district,
Newport Aquarium, and of course, Cincinnati Museum Center, all in or in close proximity to downtown. A free
public streetcar system is a convenient way to access dining and entertainment in the urban core.

We invite everyone to attend the Welcome Reception at the Cincinnati Museum Center where we will highlight
the city’s rich heritage of paleontological research, collections, and education. We hope you will enjoy all that
Cincinnati has to offer during the 83rd Annual Meeting of the Society of Vertebrate Paleontology!

Glenn Storrs
SVP 83rd Annual Meeting Host Committee Co-Chair

Joshua Miller
SVP 83rd 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, Government
Affairs, Preparators’, Romer Prize, and Colbert 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 2023 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, 2023, <insert page number here>.
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SVP CODE OF CONDUCT

Please familiarize yourself with SVP’s Code of Conduct as well as our supplemental COVID Code of Conduct.
The Society of Vertebrate Paleontology (SVP) is dedicated to providing a courteous, professional, harassment-
free conference experience for everyone, regardless of gender, gender identity and expression, sexual orientation,
disability, physical appearance, race, or age. Demeaning, abusive, harassing, or threatening behavior towards other
attendees, staff or the public is not permitted in either personal or electronic interactions. Personal and electronic
interactions should be professional, rational, and mutually respectful at all conference events, both formal and
informal. Intellectual property should be respected by not disseminating photographs, recordings, or other
reproductions of presentations or artwork without permission of the author.

EXPECTED BEHAVIOR

Treat one another with respect, consideration, and dignity regardless of gender, gender identity and expression,
sexual orientation, marital or parental status, age, immigration status, disability, neurodiverse status, physical
appearance, body size, race, ethnicity, nationality, religious affiliation, socioeconomic background, educational
background, career stage, or military service.

*  Questions and discussions should be respectful and constructive and focus on ideas rather
than individuals.

* Comments or behaviors that may reasonably be assumed to have the effect of creating, contributing
to, or maintaining an environment that is hostile toward or damaging to a person or group
are prohibited, no matter whether they are made directly (e.g., in person or directly online)
or indirectly (e.g., via social media).

* Do not use legal intoxicants to the extent that your ability to act professionally and follow this
Code of Conduct is compromised.

* Do not take or disseminate photographs, recordings, or reproductions of materials presented as
part of the Annual Meeting without express permission of the author(s).

Obey the rules and policies of any SVP-contracted facilities or services utilized during the meeting or anywhere
your SVP badge/afhiliation is on display.
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UNACCEPTABLE BEHAVIOR

* Harassment, intimidation, or discrimination in any form will not be tolerated.
 Physical or verbal abuse of any meeting participant.

* Examples of unacceptable behavior include, but are not limited to disparaging verbal comments or
gestures related to gender, gender identity and expression, sexual orientation, disability, age, physical
appearance, body size, race, religion, national origin.

* Epithets, slurs, or negative stereotyping; threatening, intimidating, or hostile acts; denigrating
jokes; display or circulation of written graphic material that denigrates or shows hostility or
aversion towards an individual or group. Harassment intended in a joking manner still constitutes
unacceptable behavior.

* Inappropriate use of nudity and/or sexual images in public spaces or in presentations.
* Threatening or stalking any meeting participant.
* Inappropriate physical contact.

*  Unwelcome sexual attention, including sexual advances or propositions; verbal comments or physical
actions of a sexual nature; sexually degrading words used to describe an individual; a display of
sexually suggestive objects or pictures; sexually explicit jokes.

* Disruption of talks at oral or poster sessions, in the exhibit hall, or at other events organized by SVP
at the meeting venue, hotels, or other SVP-contracted facilities.

* Invasive photography or recording, including no photographs or recordings of minors (under 18
years of age) without explicit permission from guardians.

* Recording or photography of talks or posters without express permission from the authors.

Anyone requested to stop unacceptable behavior is expected to comply immediately. Retaliation against any
individual who reports harassment or assists in an investigation will not be tolerated and is also subject to
disciplinary action.
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REPORTING AN ALLEGATION OF CODE OF CONDUCT VIOLATION

If you witness or experience prohibited behavior, SVP provides several ways that you can submit a report.
Allegations of misconduct must be submitted in writing (see “What to include in a report”) via one of the following:

1. Anonymous or non-anonymous reports may be submitted through the

NAVEX Platform accessible here.

2. Non-anonymous reports may be submitted to the Ethics Committee using safesvp@vertpaleo.org.

3. Non-anonymous reports may also be submitted in writing to:

Chair of Ethics Committee

Society of Vertebrate Paleontology
1660 International Drive, Suite 600
McLean, VA 22102 USA

WHAT TO INCLUDE IN AN ALLEGATION REPORT

All allegations must be made in writing in one of the three ways described in the previous section. Allegation reports
must contain the following:

1. Unless this is an anonymous report via the NAVEX Platform, the name and affiliation of the
individual(s) submitting the allegation.

2. Name(s) of individuals alleged to have engaged in the prohibited behavior(s), if known, or as much
identifying information as possible.

3. If there is a victim (and if this is not an anonymous report by the victim), then include the name of
the victim(s) and affiliation when possible.

4. Description of the allegation that includes the date(s) and circumstances of the alleged ethics
violation. This should include the type of prohibited behavior(s) as defined in the Code of

Ethics that is being alleged. Include names and affiliations of witnesses, when possible.

5. Any documentation or other relevant items with a description of how each item relates to
the allegation.

6. A statement of any real or perceived conflicts of interest related to any party named in the allegation
(e.g., reporters, victims, alleged perpetrators, witnesses) and any members of the Ethics Committee
or Executive Committee to ensure a fair and unbiased process.

Allegations may be returned if they do not contain the above information.
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WHAT IF YOU NEED IMMEDIATE HELP DURING AN SVP EVENT?

If you witness a crime or behavior that is an immediate threat to public safety, make sure you are safe and then call
emergency services (e.g., 911 in the US).

If you are experiencing or witness prohibited behavior that is not an immediate threat to public safety during an
SVP event (meeting, fieldtrip, symposium, online event, etc.), but you need to report DURING the event to stop
the observed behavior, please alert the leader of that event immediately (e.g., fieldtrip leader, online event organizer)
and, as soon as possible, contact the Vice President/Chair of the Ethics Committee Stuart Sumida (ssumida@csusb.

edu), anyone on the SVP Executive Committee, or who is wearing a “Safe SVP” button or email safesvp@vertpaleo.

org. Once you are able, please submit an official written report documenting what happened using one of the above
three listed methods of reporting and including “What to Include in an Allegation Report”.

REQUIRED REPORTERS

Society members acting in leadership positions, whether elected (Ex Comm members), appointed (e.g., committee
members) or temporary (e.g., fieldtrip leaders, symposium organizers), are required to report any incidents of
prohibited behavior that they observe directly or that are reported to them. They must document the incident and
any action(s) taken. This report will be submitted to the Ethics Committee to determine whether or not actions
taken were appropriate and whether there is need for additional sanctions.
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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.

* 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.

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

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

We want to thank everyone for following these basic guidelines for online posts of all kinds. As a reminder, the
official hashtag of the meeting is #2023SVP. We look forward to seeing your thoughts and discussion online!
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2023 SVP SCHEDULE OF EVENTS

All events are held at the Duke Energy Center unless*

TUESDAY, OCTOBER 17

TIME EVENT LOCATION
2:00 pm — . . 3rd Floor Foyer
7:00 pm Registration Open (across from bathrooms)
*National
8:00 pm — Special Lecture by Thane Maynard )
9:30 pm The Nature of Hope Underground Railroad

WEDNESDAY, OCTOBER 18

Freedom Center

TIME EVENT LOCATION
600 pm Registration Open (vt o bashrooms)
Technical Session 1: Sauropod & Ornithischian Dinosaurs Junior Ballroom A/B
21320(1)5:1;1[; Technical Session 2: Early Mammals & Carnivora Junior Ballroom C
Technical Session 3: Fishes & Amphibians Junior Ballroom D
Exhibit and Poster Viewing Hours
Colbert Prize Competition Posters (BI-B24)
2;8 ;I:l_ 2020-2022 Graff Award Posters (B25-B27) Grand Ballroom A
Paleontological Management Posters (B28-B53)
Poster Session 1 (B54-B97)
National Science Foundation Research and
hem . Tiins Opporoi o o Pl J—r
National Science Foundation Division of Biological Infrastructure
Technical Session 4: Dinosaur Soft Tissues Junior Ballroom A/B
}1?2 I; 2 a Technical Session 5: Ungulates Junior Ballroom C
Technical Session 6: Marine Reptiles Junior Ballroom D
Exhibits/Poster Mixer
Authors will be Present at the Following Posters:
4:30 pm — Colbert Prize Competition Posters Foyer outside of
6:30 pm 2020-2022 Graff Award Posters Grand Ballroom A/B
Paleontological Management Posters
Poster Session 1
1000pm  Welcome Reception Mt Coner
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All events are held at the Duke Energy Center unless*

THURSDAY, OCTOBER 19

TIME EVENT LOCATION
600 pm Registration Open (oo om bashrooms)
Romer Prize Session Junior Ballroom A/B
8:00 am — Technical Session 7: Birds Junior Ballroom C
12:15 pm
Preparators’ Session Junior Ballroom D
Exhibit and Poster Viewing Hours
Colbert Prize Competition Posters (BI-B24)
2;8 ;r::l_ 2020-2022 Graff Award Posters (B25-B27) Grand Ballroom A
Preparators’ Poster Session (B98-B105)
Poster Session 2 (B106-B170)
Symposium: Theropod Flight Origins Junior Ballroom A/B
;?2 52 B Technical Session 8: Mammal Paleoecology Junior Ballroom C
Technical Session 9: Sauropsids Junior Ballroom D
Exhibits/Poster Mixer
4:30 pm — Authors will be Present at the Following Posters: Foyer outside of
6:30 pm Preparators’ Poster Session (B98-B105) Grand Ballroom A/B
Poster Session 2 (B106-B170)
ng é) ;nm— Student and Postdoc Committee Roundtable Forum Room 232
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All events are held at the Duke Energy Center unless*

FRIDAY, OCTOBER 20

TIME EVENT LOCATION

500 pm Registration Open (vt o badhrooms)
Technical Session 10: Euarchontoglires & Xenarthra Junior Ballroom A/B

21320(1);;1[1: Technical Session 11: Archosaurs Junior Ballroom C
Technical Session 12: Methods & Paleohistology Junior Ballroom D
Exhibit and Poster Viewing Hours
Colbert Prize Competition Posters (BI-B24)

2;8 ;r::l_ 2020-2022 Graff Award Posters (B25-B27) Grand Ballroom A
Education and Outreach Posters (B171-B188)
Poster Session 3 (B189-B245)
Technical Session 13: Fishes — Actinopterygians Junior Ballroom A/B

;?2 52 - Technical Session 14: Crocodylomorphs & Turtles Junior Ballroom C
Technical Session 15: Paleoecology & Paleoclimatology Junior Ballroom D
Exhibits/Poster Mixer

4:30 pm — Authors will be Present at the Following Posters: Foyer outside of

6:30 pm Education and Outreach Posters (B171-B188) Grand Ballroom A/B
Poster Session 3 (B189-B245)

?fg é) ;nm_ Annual Benefit Auction and Social Grand Ballroom B
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All events are held at the Duke Energy Center unless*

SATURDAY, OCTOBER 21

TIME EVENT LOCATION
8:00 am — . . 3rd Floor Foyer
2:00 pm Registration Open (across from bathrooms)
Technical Session 16: Theropods — 1 Junior Ballroom A/B
?20(1) Sar;n: Technical Session 17: Afrotheria & Mammal Macroevolution Junior Ballroom C
Technical Session 18: Synapsids Junior Ballroom D
Exhibit and Poster Viewing Hours
9:30 am — Colbert Prize Competition Posters (B/-B24)
Grand Ballroom A
6:30 pm 2020-2022 Graff Award Posters (B25-B27)
Poster Session 4 (B246-B323)
Technical Session 19: Theropods — II Junior Ballroom A/B
ifg g 2 B Technical Session 20: Marine Mammals & Bats Junior Ballroom C
Technical Session 21: Squamates Junior Ballroom D
Exhibits/Poster Mixer .
4:30 pm — Authors will be Present at the Following Posters: Foyer outside of
6:30 pm Grand Ballroom A/B
Poster Session 4 (B246-B323)
7:30 pm — Awards Banquet
10:00 pm Ticket required for admittance Grand Baliroom B
}Oogggl m- After Hours Party Junior Ballroom
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2023 SVP FIELD TRIPS

*For Pre-registered Attendees

DAY / TIME TRIP

Monday, October 16, 7:30 am —

Tuesday, October 17, 8:00 pm Paleozoic Vertebrates of the Ohio River Valley Area

Tuesday, October 17,

8:30 am — 6:00 pm Southern Ohio Prehistoric Earthwork Tour

Tuesday, October 17,

9:00 am — 5:00 pm Big Bone Lick: Birthplace of American Vertebrate Paleontology

Wednesday, October 18,

10:00 am — 12:00 pm Downtown Cincinnati Walking Tour

Thursday, October 19,

10:00 am — 12:00 pm Downtown Cincinnati Walking Tour
Saturday, October 21, Exploring a Sea without Fish:
8:30 am — 6:30 pm Late Ordovician Stratigraphy and Paleoecology of the Cincinnati Arch Region

2023 SVP WORKSHOPS

*For Pre-registered Attendees

DAY / TIME TITLE LOCATION
Duke Energy
Tuesday, October 17, U.S. Intellectual Property Law for Paleontologists Convention Center
9:00 am — 12:00 pm
Room 232
Public Engagement 101: Duke Energy
g.lt)e(')sdz;y, E)f ;c.)ggr 1n71’ Using Evidence-Based Practices to Enhance Your Skills at Convention Center
v VP Engaging the Public in Informal Learning Environments Room 233
Evaluation 101: Duke Energy
?%egdarﬁ ?gt.ggerry, Is This Effective? Best Practices in Evaluating Convention Center
VP VP Education and Outreach Programing Room 232
Tuesday; October 17, i\/[oveme:nt al\l:ld Paleontxlrogy: - 4 guke En.ergyc
1:00 pm — 5:00 pm ntegrating Movement Arts to Explore an onvention Center
) ) Communicate Paleontology Room 233

For field trip and workshop pickup and dropoff location and time, please check with your workshop or field trip leader or check the mobile app.
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TALKS SCHEDULE

WEDNESDAY, OCTOBER 18

JUNIOR BALLROOM A/B

JUNIOR BALLROOM C

JUNIOR BALLROOM D

TIME Sauropod & Ornithischian Dinosaurs ~ Early Mammals & Carnivora Fishes & Amphibians
8:00 am Moore Davis Liu

8:15 am Tsai Panciroli Zhu

8:30 am Vidal Hoffmann Brownstein
8:45 am Caputo Weil Long

9:00 am Whitlock Rougier Sharma

9:15 am Maidment WITHDRAWN Leong

9:30 am Bamforth Bloch Johanson

9:45 am Pol Gaudin Haridy

10:00 am COFFEE

10:15 am Nabavizadeh Hoeflich Falk

10:30 am DeVries Koehler Rossi

10:45 am Hannebaum Rothschild Igielman

11:00 am Dunfee Wang Xiong

11:15 am Dudgeon Schubert Creighton
11:30 am Bender Hotchner Kufner

11:45 am Chinzorig Tseng So

12:00 pm Theurer Pardo Marjanovi¢
z151m-
TIME JQNIOR BAFLROOM A/B JUNIOR BALLROOM C JUNIOR BALLROOM D

Dinosaur Soft Tissues Ungulates Marine Reptiles

1:45 pm Byrne Funston Liu

2:00 pm Morhardt Silviria Qiao

2:15 pm Boyd Engelman Clark

2:30 pm Joubarne Bai WITHDRAWN
2:45 pm Cerio Wimberly Hu

3:00 pm Wasserlauf Robson O'Keefe

3:15 pm Garderes O'Brien McGaughey
3:30 pm Yang Grossman Konishi

3:45 pm Fortner Kirera Kelley

4:00 pm Mclntosh Gaetano Denham

SVP will not use closed captioning for talks during this meeting.

However, we encourage all speakers to add concise text to slides in talks to help people of all abilities get more from your talk.
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THURSDAY, OCTOBER 19

JUNIOR BALLROOM A/B

JUNIOR BALLROOM C

JUNIOR BALLROOM D

TIME Romer Prize Session Birds Preparators' Session
8:00 am Kort Clark Dufly

8:15 am Lowi-Merri Field Gordon

8:30 am Woolley Benito Fox

8:45 am Steell Kuo Shinya

9:00 am Qin Chen Dougan

9:15 am Morgan Dickson Motley

9:30 am Kulik Alger-Meyer Avrahami

9:45 am Howard O' Connor Herzog

10:00 am COFFEE

10:15 am Smyth Wilson Hall

10:30 am Otoo Caldwell Moretti

10:45 am DeMers Griffin Lund

11:00 am Formoso Navalon Groenke

11:15 am Hogan Holliday Keillor

11:30 am Pommerening Widrig Householder
11:45 am Rowe Kingwill Anné

12:00 pm Keller Slater Dunn
z1s1m-

JUNIOR BALLROOM A/B JUNIOR BALLROOM C JUNIOR BALLROOM D

TIME Symposium: Theropod Flight Origins  ~ Mammal Paleoecology Sauropsids

1:45 pm Chase Smiley Bazzana-Adams
2:00 pm Habib Reuter Butler

2:15 pm Pittman Ward WITHDRAWN
2:30 pm Baumgart Fox Van den Brandt
2:45 pm Jones Lukens Pugh

3:00 pm Grosmougin Pirlo Huttenlocker
3:15 pm Chotard Shupinski WITHDRAWN
3:30 pm Hefler DeSantis Jenkins

3:45 pm Pittman Smith Roberts

4:00 pm Dececchi WITHDRAWN Martinez

SVP will not use closed captioning for talks during this meeting.

However, we encourage all speakers to add concise text to slides in talks to help people of all abilities get more from your talk.
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TALKS SCHEDULE

FRIDAY, OCTOBER 20

JUNIOR BALLROOM A/B

JUNIOR BALLROOM C

JUNIOR BALLROOM D

TIME Euarchontoglires & Xenarthra Archosaurs Methods & Paleohistology
8:00 am Schroeder Slibeck Sereno
8:15 am Hunter Stiegler Yu
8:30 am Silcox Sookias Rhoda
8:45 am McNulty Keeble Huang
9:00 am Kirk Peecook Behrensmeyer
9:15 am de Vries Roberts Laker
9:30 am Kay Sues Powers
9:45 am Samuels Foster Meachen
10:00 am COFFEE
10:15 am Hensley Cornille D'Emic
10:30 am Strassberg Goldsmith Ke
10:45 am Socki Haldar Wosik
11:00 am Restrepo-Cortes Patellos Myhrvold
11:15 am Pansani Armour Smith Bijl
11:30 am Haupt Unwin Garros
11:45 am McAfee Parsons Freimuth
12:00 pm Zack Perea Li
z1s1m-
JUNIOR BALLROOM A/B JUNIOR BALLROOM C JUNIOR BALLROOM D
TIME Fishes - Actinopterygians Crocodylomorphs & Turtles Paleoecology & Paleoclimatology
1:45 Figueroa Wilberg Foffa
2:00 Stack Gunnin Trinidad
2:15 Liu Grand Pre Suarez
2:30 Caron Burke Linzmeier
2:45 Miyashita Margulis-Ohnuma Olsen
3:00 Friedman Salem Krause
3:15 Maden Lessner Morley
3:30 Wilson Hastings Lechki
3:45 Liston Ong Naprstek
4:00 Lanzetti Lively Burger

SVP will not use closed captioning for talks during this meeting.

However, we encourage all speakers to add concise text to slides in talks to help people of all abilities get more from your talk.
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SATURDAY, OCTOBER 21

JUNIOR BALLROOM A/B

JUNIOR BALLROOM C

JUNIOR BALLROOM D

TIME Theropods - | Afrotheria & Mammal Macroevolution ~ Synapsids
8:00 am Coppock Simpson Mann
8:15 am Longrich Beard Lungmus
8:30 am Adams Cherney Sumida
8:45 am Carr Yang Pardo
9:00 am Slowiak-Morkovina Jukar Thomas
9:15 am van Bijlert Shirley Sidor
9:30 am Wyenberg-Henzler Grossnickle Angielczyk
9:45 am Makovicky Fraser WITHDRAWN
10:00 am COFFEE
10:15 am Serio Vitek George
10:30 am Boekenheide Magallanes Whitney
10:45 am Lamanna Smith Abbott
11:00 am Ruebenstahl Pizzini Rawson
11:15 am Nye Davidson Kammerer
11:30 am Maddox Weaver Norton
11:45 am Hohman Croft Milner
12:00 pm WITHDRAWN Carter Brant
2151

JUNIOR BALLROOM A/B JUNIOR BALLROOM C JUNIOR BALLROOM D

TIME Theropods - Il Marine Mammals & Bats Squamates
1:45 Clawson Harvell Sullivan
2:00 Carrano Rule Benson
2:15 Ciudad Real Ballestero Spiess Jacisin
2:30 Larson Gohar Forcellati
2:45 D'Amore Brand Jameson
3:00 Johnson-Ransom Nelson Petermann
3:15 Warner-Cowgill Boessenecker Riegler
3:30 Boisvert Matsui Wilenzik
3:45 Chinzorig Geisler Head
4:00 Napoli Perini Burch

SVP will not use closed captioning for talks during this meeting.

However, we encourage all speakers to add concise text to slides in talks to help people of all abilities get more from your talk.
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High impact research
from the Royal Society

The Royal Society’s journals
publish research, review and
evidence synthesis papers,
opinion pieces, theme issues
and Registered Reports. We
are also preprint friendly and
encourage direct submission
from bioRxiv.

To browse content and for
further information about how
to submit your work please visit
royalsociety.org/journals

THE

ROYAL
SOCIETY

Image: A composite skeletal reconstruction

PU B L I S H I NG of Sivatherium giganteum. Credit: Chris Basu.
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THANK YOU TO THIS YEAR’'S MEETING SPONSORS!

WELCOME RECEPTION SPONSORS

George Rizzi

m CASTING - Anne & Craig Maier
INTERNATIONAL

| Dairy  [EEFPTOVS
Cincinnati

1987-2023 Museum Center

SILVER

University of -l@'

CINCINNATI| 554

BRONZE

eﬁﬂd’ﬂ{f: SCIENCE EQUIPMENT CORP.
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MAJOR DONORS

The following people have made
substantial donations to SVP
funding initiatives from August 1,
2022, through July 31, 2023.
SVP thanks them for their

generous support.

Many of our members sponsored
student memberships in 2023.
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.

The Jon C. Graff Trust

David B. Jones Foundation

BRASS - $1,000+

Catherine Badgley

K. Christopher Beard

Anna Behrensmeyer
Annalisa Berta
Marc Carrasco

Joel Cracraft
Kenneth Dial

CONTRIBUTOR - $100+

Jason Anderson
Robert Anemone
Kenneth Angielczyk
Haviv Avrahami
Daniel Barta
Richard Blob
Jessica Blois
Brent Breithaupt
Barbara Brown
Ian Browne
Stephen Brusatte
Zachary Calamari
Matthew Carrano
Terence Chu
Roger Clawson
Michael Coates
Margery Coombs
Darin Croft

Kyle Davies

Eric Dewar
Rachel Dunn

Sara ElShafie
Russell Engelman
Serjoscha Evers
Andrew Farke
Lawrence Flynn
David Fox

Alec Fredericks
M. Eugenia Gold
Mark Goodwin
Eric Gorscak
Anjali Goswami
Daniel Goujet
Andy Grass

Jason Head
Patricia Holroyd
Samantha Hopkins
John Horner
Nina Jablonski
Christine Janis

Richard Kay

John Flynn
Louis Jacobs
David Krause
Jason Lillegraven
Jin Meng

Blaire Van Valkenburgh

Emily Willoughby

Bettie Kehrt

E. Kirk

Paul Koch
Matthew Lamanna
Eric Lund

John Malley
Philip Mannion
Julie Meachen
John Merck
Stephen Mohr
Jason Moore
Zachary Morris
Lyndon Murray
Sterling Nesbitt
Frank O’Keefe
Jennifer Olori
Mark Orsen
William Parker
P. David Polly

Donald Rasmussen

Emily Rayfield
Kenneth Rose
Eric Scott
Christian Sidor
Mary Silcox
Kent Smith
Nancy Stevens
Hans-Dieter Sues
Stuart Sumida
Louis Taylor
Jeanne Timmons
Jack Tseng

Mark D. Uhen
Natasha Vitek
Xiaoming Wang
Akinobu Watanabe
Lars Werdelin
Robin Whatley
Dale Winkler
Charles Woolley
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SVP CONGRATULATES THE 2023 AWARD WINNERS

SENIOR AWARDS

Romer Simpson Lifetime Achievement Award

Mark Norell

Gregory Service Award
Emily J. Rayfield

PROFESSIONAL AWARDS

Carroll Award for Early to Mid-Career Research
Hesham Sallam

Hix Preparators’ Grant

Jared Heuck

Jon C. Graff International Paleontology Award
Luke Allan Norton

Outreach and Education Award

Bailey Jorgensen
Michael Chiappone & Joseph Neidorf

PALEOART AWARDS

Lanzendorf-National Geographic PaleoArt Prize
2-D Art

“Sue's World: Hell Creek”

Beth Zaiken

Lanzendorf-National Geographic PaleoArt Prize
Scientific Illustration

“Melanedaphodon and the evolution of
herbivory from durophagy”

Henry Sharpe

Lanzendorf-National Geographic PaleoArt Prize
Sculpture

“Life sized Dilophosaurus Sculpture”

Brian Engh

Lanzendorf-National Geographic PaleoArt Prize
Geographic Digital Modeling Animation
“Berthasaura - The Brazilian dinosaur”

Guilherme Gehr

MEMBERSHIP AWARDS

Honorary Membership Award
Robert Bruce Holmes
H. Gregory McDonald
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SVP CONGRATULATES THE 2023 AWARD WINNERS

STUDENT AWARDS

Cohen Award for Student Research
Liam Norris

Dawson Pre-Doctoral Fellowship Grant
Selina Viktor Robson

Estes Graduate Research Grant
Ammresh

Field Training Award
Sara Slack

SVP Futures Award
El siddig Abdallah

Sara Piersanti

Patterson Student Fieldwork Grant
Abdullah Gohar

Wood Student Research Award
Conrad Wilson

Taylor & Francis Award for Best Student
Article in JVP — First Place
Savannah Olroyd

Taylor & Francis Award for Best Student
Article in JVP — Second Place
Frances Charest

JSG STUDENT TRAVEL AWARDS

Elliott Armour Smith
Sifra Bijl

Caleb Bohus

Isaac Brown

Helen Burch
Michael Chiappone
Matthieu Chotard
Jay Gegner

Erika Goldsmith
Maxime Grosmougin
Patrick Heise

Yi-Wei Hu

Annabel Hunt
Kelsey Jenkins
Stephanie Killingsworth
Dana Korneisel
Pei-Chen Kuo

Qiang Li

Stevie Morley
Cassius Morrison
William Pugh

Yu Qiao

Charles Salcido
Divya Sharma
Bennett Slibeck
Sierra Steely
Brandon Theurer
Valerie Trinidad

Léa Veine-Tonizzo
Joshua Wasserlauf
Taia Wyenberg-Henzler
Zifang Xiong

Tianyi Xu

Samantha Zbinden
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List of Authors and Abstract Titles in Chronological Session Order

WEDNESDAY MORNING, OCTOBER 18, 2023
TECHNICAL SESSION 1: SAUROPOD & ORNITHISCHIAN DINOSAURS
MEETING ROOM JUNIOR BALLROOM A/B
MODERATORS: Andrew Moore and Emily Bamforth

8:00 A.Moore NECKS TO NONE: ALLOMETRIC SCALING OF THE CERVICAL VERTEBRAL SERIES IN SAUROPOD
DINOSAURS

8:15 H.P.Tsai BRINGING UP BABY: ONTOGENETIC TRANSITION AT THE FEMORAL CHONDRO-OSSEOUS
JUNCTIONS OF JURASSIC SAUROPODS

8:30 D. Vidal, P.C. Sereno, N.P. Myhrvold TEMPORAL SEQUENCE AND DIVERSITY OF SAUROPOD DINOSAURS IN
THE MIDDLE TO LATE JURASSIC IRHAZER SERIES OF NIGER

8:45 C. Caputo, M. Lamanna, P. Ullmann, G. Casal, L. Ibiricu, K. Lacovara DESCRIPTION AND PHYLOGENETIC
ANALYSIS OF A NEW TITANOSAURIAN SAUROPOD SPECIMEN FROM THE UPPER CRETACEOUS CERRO
FORTALEZA FORMATION OF SOUTHERN PATAGONIA, ARGENTINA

9:00 J.A. Whitlock NO MORE HORSING AROUND: A POSSIBLE EXPLANATION FOR THE UNUSUAL WEAR FACETS
COMMONLY OBSERVED IN DIPLODOCOID SAUROPOD DINOSAURS.

9:15 S.Maidment DIVERSITY CHANGE THROUGH TIME AND SPACE IN THE UPPER JURASSIC MORRISON
FORMATION, WESTERN USA

9:30 E.Bamforth EXPLORING THE ROLE OF EVOLVING FOREST COMPOSITION IN SHAPING DINOSAUR DIVERSITY

PATTERNS IN THE CRETACEOUS OF NORTHERN ALBERTA, CANADA

9:45 D. Pol, M. Becerra, J.L. Carballido, M. Krause, M. Baiano, M. Pittman NEW DINOSAUR DISCOVERIES IN THE LA
COLONIA FORMATION: INSIGHTS INTO THE LATE CRETACEOUS FAUNA OF PATAGONIA BEFORE THE K-PG
EXTINCTION EVENT

10:15 A. Nabavizadeh EVOLUTION OF CRANIAL ADDUCTOR MUSCLE ORIENTATION IN ORNITHISCHIAN
DINOSAURS AND ITS IMPLICATIONS FOR FEEDING MECHANISMS

10:30 R.P. DeVries, P.C. Sereno, A. Gamonal, N.S. Fontela SMALL-BODIED ARMORED DINOSAUR FROM NIGER
(IRHAZER SERIES: TIOURAREN FORMATION) DOCUMENTS THE BASAL ACQUISITION OF QUADRUPEDAL
POSTURE AND SUBADULT HERDING BEHAVIOR AMONG THYREOPHORANS (DINOSAURIA: ORNITHISCHIA)

10:45 Z. Hannebaum, D.J. Varricchio, L. Krumenacker BENEATH THE FEET OF GIANTS: A CASE STUDY OF THE
POPULATION DYNAMICS OF ORYCTODROMEUS CUBICULARIS AND ORODROMEUS MAKELAI, TWO POTENTIAL
BURROWING DINOSAURS

11:00 D.R. Dunfee, R. Ridgely, M. Lamanna, L.M. Witmer ONTOGENETIC ANALYSIS OF A JUVENILE BRAINCASE
OF DRYOSAURUS ELDERAE (DINOSAURIA: ORNITHOPODA) FROM THE UPPER JURASSIC MORRISON
FORMATION OF UTAH: NEW PHYLOGENETIC IMPLICATIONS FROM COMPUTED TOMOGRAPHY

11:15 T. Dudgeon, D. Evans FINITE ELEMENT ANALY SIS HIGHLIGHTS CHANGES IN FEEDING MECHANICS IN A
CRANIAL ONTOGENETIC SERIES OF CORYTHOSAURUS CASUARIUS (ORNITHOPODA: HADROSAURIDAE)

11:30 E.R. Bender, T.A. Gates, E. Johnson, L.E. Zanno A NEW KRITOSAURIN HADROSAURID (DINOSAURIA:
ORNITHOPODA) FROM THE LATE CAMPANIAN WILLIAMS FORK FORMATION OF COLORADO

11:45 T. Chinzorig, R. Takasaki, J. Yoshida, B. Buyantegsh, B. Mainbayar, R. Tucker, K. Tsogtbaatar, L.E. Zanno THE
OLDEST PACHYCEPHALOSAUR (ORNITHISCHIA: MARGINOCEPHALIA) FROM THE LOWER CRETACEOUS
HUHTEEG FORMATION AT KHUREN DUKH LOCALITY IN SOUTHEASTERN MONGOLIA

12:00 B.C. Theurer, C. Sullivan ONE OF THESE THINGS IS NOT LIKE THE OTHERS—OR IS IT? VARIATION IN PELVIC
GIRDLE AND HINIDLIMB ELEMENTS OF CERATOPSID DINOSAURS

SVP 2023 Program Guide
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WEDNESDAY MORNING, OCTOBER 18, 2023
TECHNICAL SESSION 2: EARLY MAMMALS & CARNIVORA
MEETING ROOM JUNIOR BALLROOM C
MODERATORS: Simone Hoffmann and Jonathan Bloch

8:00 B.M. Davis, G.W. Rougier, B.E. Connelly REINTERPRETATION OF THE DENTITION AND LOWER JAW OF THE
ENIGMATIC BURROWING MAMMAL FRUITAFOSSOR BASED ON NEW MATERIAL FROM THE UPPER JURASSIC
MORRISON FORMATION (GRAND COUNTY, UTAH, USA)

8:15 E. Panciroli, R. Benson, V. Fernandez, N. Fraser, M. Humpage, Z. Luo, E. Newham, S. Walsh JURASSIC FOSSIL
JUVENILE MAMMALIAFORM FROM SCOTLAND PROVIDES LIFE HISTORY CASE STUDY IN EARLY MAMMALS

8:30 S. Hoffmann, R. Shahid, P. Gill THE STAPES OF THE BASAL MAMMALIAFORM MORGANUCODON

8:45 A. Weil, A. Claxton ETHMOTURBINALS OF LATE CRETACEOUS MENISCOESSUS
ROBUSTUS (MULTITUBERCULATA: CIMOLODONTA) AND PALEOECOLOGICAL INFERENCE

9:00 G.W. Rougier, B.E. Connelly, L. Apella Guiscafré A MESUNGULATID MAXILLA FROM THE LATE CRETACEOUS
LA COLONIA FORMATION (CHUBUT PROVINCE, ARGENTINA) SHOWING EVIDENCE OF TOOTH
REPLACEMENT: THE MOLAR-PREMOLAR BOUNDARY IN DRYOLESTOIDS AND STEM THERIANS.

9:15 WITHDRAWN

9:30 J.L Bloch, C. Suarez, A. Rincon, M.C. Vallejo-Pareja, J. Head, A.K. Hastings, E.A. Cadena, C. Jaramillo NEW
METATHERIANS FROM THE PALEOCENE-EOCENE OF TROPICAL SOUTH AMERICA

9:45 T.J. Gaudin, K.D. Rose, R. Rabenstein, J. Habersetzer NEW FORELIMB DETAILS OF EUROTAMANDUA,
PURPORTED ANTEATER FROM THE MIDDLE EOCENE OF MESSEL, GERMANY, REVEAL EXTRAORDINARY
SIMILARITIES TO PALAEANODONTS (PHOLIDOTAMORPHA), NOT TO XENARTHRA

10:15 J. Hoeflich, J. Liu ESTIMATING HEARING CAPABILITY OF CARNIVORANS USING DYNAMIC FINITE ELEMENT
METHODS

10:30 K.M. Koehler, J. Faith, D.R. Braun, A.F. Schwartz, K. O'Brien, K. Sokolowski, B. Davies, D. Stynder, L.
DeSantis DENTAL MICROWEAR TEXTURE ANALYSIS OF PLEISTOCENE CARNIVORES ON THE WEST COAST
OF SOUTH AFRICA

10:45 B.M. Rothschild, G. Argyros SURFACE DEFECTS/PORES/PITS AND THEIR IMPLICATIONS: A SURVEY OF
CARNIVORE FRONTAL AND PARIETAL BONE SURFACES

11:00 X. Wang, R.J. Emry, C.A. Boyd, J.J. Person, S.C. White, R.H. Tedford AN EARLY URSOID, EOARCTOS VORAX,
FROM FITTERER RANCH, NORTH DAKOTA (EARLY OLIGOCENE) AND EARLY DIVERGENCE OF NORTH
AMERICAN BASAL ARCTOIDS (CARNIVORA, CANIFORMIA)

11:15 B.W. Schubert, J.X. Samuels, L.H. Soibelzon, S.C. Wallace, E. Bogner THE EARLY FOSSIL RECORD AND
DIVERSIFICATION OF SHORT-FACED BEARS (URSIDAE, TREMARCTINAE) IN NORTH AMERICA

11:30 A. Hotchner, J. Meachen REEVALUATION OF THE ECOLOGICAL NICHE OF THE LATE PLEISTOCENE
FELID MIRACINONYX TRUMANI

11:45 Z. Tseng SHIFT HAPPENS: BENDING STRENGTH DECREASE DURING THE ERUPTION OF THE PERMANENT
SABER IN SMILODON FATALIS

12:00 J.R. Pardo, L. DeSantis THE CHANGING MENU OF SABERTOOTH CATS: DIETARY ECOLOGY OF SMILODON
DURING GLACIAL AND INTERGLACIAL PERIODS OF THE PLEISTOCENE
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WEDNESDAY MORNING, OCTOBER 18, 2023
TECHNICAL SESSION 3: FISHES & AMPHIBIANS
MEETING ROOM JUNIOR BALLROOM D
MODERATORS: Zerina Johanson and Jamey Creighton

8:00 X.Liu, M. Zhu, J. Lu THE STEM OSTEICHTHYAN ACHOANIA FROM CHINA SHEDS LIGHT ON THE COMPLEX
PATTERN OF PARASPHENOID IN CROWN GNATHOSTOMES

8:15 Y. Zhu, J. Lu, P. Ahlberg, M. Zhu A COMPLETELY PRESERVED EARLY SILURIAN BONY FISH REVEALS THE
MOSAIC CHARACTER COMBINATION IN THE STEM-GROUP OSTEICHTHYAN

8:30 C.D. Brownstein A GIANT RAPTORIAL BOWFIN (OSTEICHTHYES: HALECOMORPHI) FROM THE PALEOGENE OF
NORTH AMERICA

8:45 J.A. Long, A. Fitzpatrick, T. Dixon, A. Clement NEW ANATOMICAL INFORMATION ON THE PLACODERM
FISH GROENLANDASPIS

9:00 N. Sharma, Y. Haridy, N. Shubin PECTORAL JOINT OF DEVONIAN ANTIARCH FISHES PRODUCED
STRIDULATING SOUNDS

9:15 D.M. Leong, J. Liu COMPARISON OF THE LATERAL LINE TUBULES OF TETRAPODOMORPHS FROM THE RED
HILL LOCALITIES OF NEVADA AND PENNSYLVANIA

9:30 Z. Johanson, J. Leyhr, T. Challands, A. Violaris, S. Sanchez, K. Dollman, M. Smith BONE REPAIR IN THE DEVONIAN
LUNGFISH DIPTERUS VALENCIENNESI AFTER INJURY

9:45 Y. Haridy, K. Nanglu, N. Sharma, S. Norris, J. Ortega-Hernandez, N. Shubin TOOTH ORIGINS AND THE
CONVERGENT EVOLUTION OF SENSORY STRUCTURES

10:15 D. Falk, O. Wings, M.E. McNamara ANURAN TAPHONOMY AS FOUNDATION FOR A NEW TAPHONOMIC
MODEL FOR THE EOCENE GEISELTAL KONSERVAT-LAGERSTATTE (GERMANY)

10:30 V. Rossi, A. O'Gogain, R. Unitt, M.E. McNamara SYNCHROTRON-XRF AND VIBRATIONAL SPECTROSCOPY
REVEAL SOFT TISSUES IN THE HORNED TETRAPOD KERATERPETON (PENNSYLVANIAN, JARROW, IRELAND)

10:45 B. Igielman, J. Head, R.B. Benson A PHYLOGENETIC RE-EXAMINATION OF LEPOSPONDYLII; IMPLICATIONS
FOR CROWN TETRAPOD DIVERGENCE TIMES AND THE ORIGIN OF AMNIOTES

11:00 Z. Xiong, A. Mann, H.C. Maddin DESCRIPTION OF A NEW SPECIES OF PANTYLID “MICROSAUR” FROM THE
CARBONIFEROUS OF NOVA SCOTIA AND IMPLICATIONS FOR ITS ECOLOGY

11:15 J. Creighton, J. Anderson MORPHOLOGICAL ANALYSIS OF A NECTRIDEAN LEPOSPONDYL, DICERATOSAURUS,
FROM LINTON AND FIVE POINTS, OHIO.

11:30 A.M. Kufner, O.H. Blomberg, H.M. Gonzales, D.M. Lovelace SPECIMEN-LEVEL ASSESSMENT OF ONTOGENY AND
PHYLOGENY OF NORTH AMERICAN METOPOSAURIDS (TETRAPODA, TEMNOSPONDYLI)

11:45 C. So, I. Wilenzik, A. Mann HIDDEN BIOGEOGRAPHY: THE IMPACT OF CONTINENTAL DRIFT ON THE
TEMPORAL AND SPATIAL DISTRIBUTION AND EVOLUTION OF TEMNOSPONDYLS

12:00 D. Marjanovi¢ TETRAPODOMORPH PHYLOGENY INCLUDING THE ORIGINS OF LISSAMPHIBIA AND AMNIOTA:
GO BIG OR GO HOME

WEDNESDAY AFTERNOON, OCTOBER 18, 2023
TECHNICAL SESSION 4: DINOSAUR SOFT TISSUES
MEETING ROOM JUNIOR BALLROOM A/B
MODERATORS: Annie MclIntosh and John Fortner

1:45 P.J. Byrne, N.D. Smith, R. Irmis, A. Huttenlocker VERTEBRAL MORPHOLOGY AND HISTOLOGIC CORRELATES
OF CARDIOPULMONARY EVOLUTION IN TERRESTRIAL AND AQUATIC ARCHOSAURIA: CASE STUDY OF A
SECONDARILY AQUATIC BIRD AECHMOPHORUS

2:00 A.C. Morhardt, A. Nabavizadeh SYSTEMATIC REVIEW OF EVIDENCE FOR AND AGAINST THE PRESENCE OF
EXTRAORAL TISSUES IN NON-AVIAN DINOSAURS
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C.A. Boyd, S.K. Drumheller, M. Householder, B. Saini-Eidukat, J. Nestler, P. Ulmann GEOCHEMICAL
EXAMINATION OF DINOSAURIAN “MUMMIES” FROM THE HELL CREEK FORMATION REVEALS A PATHWAY
FOR DERMAL TISSUE FOSSILIZATION

T. Joubarne, F. Therrien, D.K. Zelenitsky INTEGUMENTARY IMPRESSIONS ON HADROSAURID SPECIMENS
FROM THE UPPER CRETACEOUS (UPPER CAMPANIAN) DINOSAUR PARK FORMATION, ALBERTA, CANADA
REVEAL GREAT DIVERSITY IN INTEGUMENT PATTERNS AND MANUAL SOFT-TISSUE MORPHOLOGY

D.G. Cerio, G.S. Bever, L.M. Witmer THE HADROSAUR POSTORBITAL "POCKET" AND THE EVOLUTION OF
EXTRARENAL SALT-EXCRETION IN REPTILIA

J.Z. Wasserlauf, J. Mallon, T. Cullen, F. Therrien, B. Cousens, C. Bataille ISOTOPE PALEOECOLOGY OF DUCK-
BILLED DINOSAURS (ORNITHISCHIA: HADROSAURIDAE) FROM THE UPPER CAMPANIAN DINOSAUR PARK
FORMATION

J.P. Garderes, J.A. Whitlock, N. Toledo, P.A. Gallina SEEMINGLY MOODY: A HYPOTHETICAL RECONSTRUCTION
OF THE EYE MUSCULATURE OF BAJADASAURUS

Z. Yang, B. Jiang, M.E. McNamara THREE-DIMENSIONAL PRESERVATION OF SKIN ULTRASTRUCTURE IN A
FEATHERED DINOSAUR

J.D. Fortner, K. Sellers, C. Holliday NON-AVIAN THEROPODS DID NOT HAVE LATERALLY-WRAPPING
PTERYGOIDEUS MUSCLES

A. Mclntosh, C. Sullivan, J. Acorn, P.J. Currie INSIGHTS AND LIMITATIONS IN RECONSTRUCTING THE
MUSCULATURE AND SKELETAL ARRANGEMENT OF THE FOOT IN TYRANNOSAURIDS AND OTHER NON-
AVIAN THEROPOD DINOSAURS

WEDNESDAY AFTERNOON, OCTOBER 18, 2023
TECHNICAL SESSION 5: UNGULATES
MEETING ROOM JUNIOR BALLROOM C
MODERATORS: Russel Engelman and Bin Bai

G.F. Funston, S. Holpin, S. Shelley, T. Williamson, S. Brusatte EVIDENCE OF DISPARATE LIFE HISTORIES IN THE
PALAEOCENE RISE OF EUTHERIA

J.S. Silviria, G. Wilson Mantilla A PRELIMINARY SYSTEMATIC ASSESSMENT OF EARLIEST PALEOCENE NORTH
AMERICAN “ARCHAIC UNGULATES” USING GEOMETRIC MORPHOMETRIC DATA FROM POSTCANINE
DENTITION

R. Engelman, R.M. Beck, P. Potts, D.A. Croft NO SUPPORT FOR AN INTERCHANGE-DRIVEN EXTINCTION OF
NOTOUNGULATES AND LITOPTERNS BASED ON DIVERSIFICATION RATES OF SOUTH AMERICAN NATIVE
UNGULATES (SANUS)

B. Bai, Y. Wang, J. Theodor, J. Meng DIVERSE ARTIODACTYLS FROM THE MIDDLE EOCENE OF THE ERLIAN
BASIN, INNER MONGOLIA, CHINA

A. Wimberly USING BAYESIAN MULTI-LEVEL MODELING TO PREDICT HABITAT IMPORTANCE IN
RUMINANTIA

S. Robson, J. Theodor BASAL CAMELIDS: AUDITORY REGION MORPHOLOGY AND PHYLOGENETIC
IMPLICATIONS

K. O'Brien, K. Podkovyroff, D.P. Fernandez, C. Tryon, L. Ashioya, T.E. Cerling, J. Faith ISOTOPIC EVIDENCE OF
SEASONALITY AND MIGRATION DURING THE LAST GLACIAL PERIOD OF KENYA

A. Grossman, V. Waweru, N.R. Malit, S. munge, F. Ndiritu, C. Omuombo, R. Kinyanjui, L. Chege, R. Kinyua, F.M.
Kirera GIANT EXTINCT BOVIDS FROM THE PLEISTOCENE OF THE CENTRAL HIGHLANDS OF KENYA

F.M. Kirera, C. Omuombo, N.R. Malit, V. Waweru, R. Kinyanjui, L. Chege, R. Kinyua, F. Ndiritu, S. munge, A.
Grossman A NEW SPECIES OF ANTILOPINI FROM THE PLEISTOCENE OF THE CENTRAL HIGHLANDS, KENYA

M. Gaetano, J.H. Miller, E. Wald, P.S. Druckenmiller GROUNDS FOR COMPARISON: SPATIAL TRENDS IN THE
UTILIZATION OF SHED CARIBOU ANTLERS AS MINERAL RESERVES
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WEDNESDAY AFTERNOON, OCTOBER 18, 2023
TECHNICAL SESSION 6: MARINE REPTILES
MEETING ROOM JUNIOR BALLROOM D
MODERATORS: Jun Liu and Yu Qiao

J. Liu, A.S. WOLNIEWICZ, Q. Li, Y. Qiao, Y. Hu AN ARMORED MARINE REPTILE FROM THE EARLY TRIASSIC
OF SOUTH CHINA WITH IMPLICATIONS FOR THE PHYLOGENY OF ARCHELOSAURIA

Y. Qiao, R. Motani, M. lijima, J. Liu A NEW HUPEHSUCHIAN (REPTILIA: ICHTHYOSAUROMORPHA) FROM THE
LOWER TRIASSIC OF SOUTH CHINA SHOWING CONVERGENT EVOLUTION OF POLYDACTYLY

R.O. Clark, F.R. O'Keefe A REVISION OF THE GENUS DOLICHORHYNCHOPS WITH IMPLICATIONS FOR THE
EVOLUTION AND BIOGEOGRAPHY OF POLYCOTYLIDAE

WITHDRAWN

Y. Hu, Q. Li, J. Liu A NEW PACHYPLEUROSAUR (REPTILIA: SAUROPTERYGIA) FROM THE MIDDLE TRIASSIC
OF SOUTHWESTERN CHINA

F.R. O'Keefe, E. Armour Smith, N. Caroll, S. Moore, E. Lamm HISTOLOGY AND PALEOPATHOLOGY OF A NEW
ELASMOSAUR SKELETON FROM THE PIERRE SHALE OF SOUTHEASTERN MONTANA

G. McGaughey, R. Irmis, N. Kelley, S. Howard, N. Fasig, P. Noble THE LAST TRIASSIC GIANT? A LATE RHAETIAN
ICHTHYOSAUR FROM NEW YORK CANYON, NEVADA, USA

T. Konishi, M. Ohara, A. Misaki, H. Matsuoka, H. Street A NEW DERIVED MOSASAURINE (SQUAMATA:
MOSASAURIDAE) FROM SOUTHWESTERN JAPAN REVEALS UNEXPECTED POSTCRANIAL DIVERSITY AMONG
FLIPPER-BEARING MOSASAURS

N. Kelley, D. Bastiaans, P.S. Druckenmiller, N. Klein, J. Liu, E.T. Metz, M. Sander, T. Scheyer DIVERGENT
EVOLUTIONARY TRAJECTORIES OF THALATTOSAUROID AND ASKEPTOSAUROID THALATTOSAURS
(DIAPSIDA: THALATTOSAURIA)

T. Denham, J.M. White, V. Fischer, M. McCurry TOOTH SHAPE IN MESOZOIC MARINE REPTILES

WEDNESDAY - SATURDAY, OCTOBER 18-21, 2023
COLBERT PRIZE POSTER SESSION
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Wednesday, October 18

L.S. Snyderman, A. Spiess, O.L. Olson, S. Turvey, A.M. Mychajliw SPATIOTEMPORAL DYNAMICS OF
QUATERNARY RANGE COLLAPSE OF THE GREAT AUK (PINGUINUS IMPENNIS): NEW INSIGHTS FROM THE
GULF OF MAINE

D.R. Pittinger, H.A. Lott, E.L. Simpson, G. Zinati, D. Aruscavage, G. Rogers, J. Cook, D. Reyes, J.
Scherer NEOTAPHONOMIC ANALYSIS OF GALLOANSERAE EGGS: A MODERN ANALOG FOR THE
PRESERVATION OF DINOSAUR EGGS

A. Gardiner, R. Cooper, K. Kocakova, J. Villafaiia, C. Pimiento, D. Silvestro NEOSELACHIAN DIVERSITY THROUGH
DEEP TIME

S.L. Garcia-Lara, Z. Tseng LOOKING FOR THE ROLE OF HYPSODONTY IN THE MANDIBULAR BIOMECHANICS
OF THE OREDONTS (ARTIODACTYLA, MERYCOIDODONTIDAE)

E. Bogner, J. Meachen, Z. Tseng BIOMECHANICAL ANALYSIS OF SMILODON FORELIMBS REVEALS UNIQUE
ADAPTATIONS FOR PREY ACQUSITION AND PROCESSING

I.M. Gomez, X. Wang, S. Johnson, A. Rogers, R. Hulbert, L. DeSantis TO SEA OR NOT TO SEA: DIETARY ECOLOGY
OF ENHYDRITHERIUM TERRAENOVAE AS INFERRED FROM DENTAL MICROWEAR TEXTURE ANALYSIS

Z. Guo, N. Kohno HEARING ABILITIES AS DRIVERS OF EVOLUTION AND DIVERSIFICATION OF THE
DELPHINIDA

J.R. Baez, MLF. Jones, N.S. Upham REFINING FOSSIL BAT OCCURRENCE AGES TO STUDY RATES OF SPECIES
DIVERSIFICATION NEAR THE EARLY EOCENE CLIMATIC OPTIMUM
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R.S. Paterson, M. Mackie, 1. Patramanis, A. Strange, D. Fraser, N. Rybczynski, R. MacPhee, F. Demeter, E.
Cappellini DENTAL ENAMEL PROTEOMES FROM THE HOLOCENE THROUGH TO THE EARLY MIOCENE
REVEAL PATTERNS OF ANCIENT PROTEIN PRESERVATION AND DEGRADATION

K. Miller, K. Beard NEW PALEOCENE METATHERIAN FROM THE TIFFANIAN OF BIG BEND NATIONAL PARK,
TEXAS AND ITS RELATIONSHIP TO OTHER LATE CRETACEOUS AND EARLY PALEOGENE METATHERIANS

D.M. Peltier, J.K. Njau QUANTIFYING GEOGRAPHIC AND TEMPORAL DISTRIBUTION OF VERTEBRATE FAUNA
DURING BED II TIMES AT OLDUVAI GORGE, TANZANIA

LT. McKinney, C. Griffin, S.J. Nesbitt WHAT IS THE ONTOGENETIC AGE OF EARLY DINOSAURS AND THEIR
CLOSE RELATIVES? A SURVEY OF ONTOGENETIC AGES THROUGH HISTOLOGICAL DATA

H.J. Allen, D.J. Varricchio A NEW DIMINUTIVE HETERODONT CROCODYLIFORM FROM THE ALBIAN-
CENOMANIAN BLACKLEAF FORMATION OF SOUTHWEST MONTANA

D.R. Leaphart, S.E. Pierce, C.A. Brochu PHYLOGENETIC RELATIONSHIPS OF A NEW SMALL NEOSUCHIAN
CROCODYLIFORM FROM THE EARLY CRETACEOUS CLOVERLY FORMATION OF MONTANA

H.S. Sharpe, T. Dudgeon AN ENTHESEAL ORIGIN FOR THE HADROSAUR (ORNITHISCHIA: HADROSAURIDAE)
JUGAL FLANGE

M. Son, P. Makovicky, Y. Lee, H. Kim, 1. Paik, S. Jung, D. Kong, S. Lee, H. Yoon A CERATOPSIAN MANDIBLE
FROM THE ‘MID’-CRETACEOUS OF SOUTH KOREA

J. Kramer, J. Stephens, M. Wosik INTEGRATING SECOND MOMENT OF AREA WITH OSTEOHISTOLOGY TO
IDENTIFY LIMITATIONS OF WEIGHT-BEARING LIMB BONES

J. Hedge, E.R. Bender, L.E. Zanno ORIENTATION: A NEW R FUNCTION FOR QUANTIFYING THE DIRECTION
AND STRENGTH OF ORIENTATION ON PALEONTOLOGICAL SURFACES AND ITS APPLICATION TO THE EGGS
OF OVIRAPTOROSAURIA

J.L. Pinto, A. Huttenlocker, S.J. Nesbitt, M. Fabbri, N. Ibrahim, C. Marshall “SAILBACKS” THROUGH DEEP TIME: A
COMPARATIVE OSTEOHISTOLOGICAL ANALY SIS OF HYPERELONGATE NEURAL SPINES IN ARIZONASAURUS
BABBITTI AND OTHER AMNIOTES

S. Tada, T. Tsuihiji, L.M. Witmer MORPHOGENETIC MECHANISMS UNDERLYING THE CRANIAL EVOLUTION
OF PSEUDOSUCHIANS: COMPARISONS OF EVOLUTIONARY AND DEVELOPMENTAL CHANGES IN SKULL
SHAPE

A.F. Alfonso Rojas, J.D. Carrillo-Briceiio, R. Sinchez, M.R. Sanchez-Villagra, J.J. Head AN EARLY ORIGIN OF
GIGANTISM IN ANACONDAS (SERPENTES: EUNECTES) REVEALED BY THE FOSSIL RECORD

D.E. Korneisel, H.C. Maddin EVOLUTION OF THE TETRAPOD ATLAS-AXIS COMPLEX
E.C. Watt, R. Felice, A. Goswami EVOLUTIONARY PATTERNS OF SIMPLIFICATION AND DIVERSIFICATION IN
THE TETRAPOD LOWER JAW

WEDNESDAY - SATURDAY, OCTOBER 18-21, 2023
2020-2022 GRAFF AWARD POSTER SESSION
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Wednesday, October 18

M. Zondo, J. Choiniere, P. Barrett BIOSTRATIGRAPHIC CORRELATION OF UPPER KAROO-AGE FOSSILS FROM
THE MPANDI FORMATION OF SENTINEL RANCH, TULI BASIN, ZIMBABWE

A.S. Gohar, M.S. Antar, S. El-Sayed, H.M. Sallam FROZEN IN TIME: UNIQUELY PRESERVED PROTOCETID
WHALE ENTOMBED INSIDE DECORATIVE LIMESTONE FROM THE MIDDLE EOCENE OF EGYPT

M.U. Tablizo, G.D. van den Bergh, A.S. Fernando REVISITING THE STEGODON OF LUZON, PHILIPPINES —
INSIGHTS FROM NEW FOSSIL MATERIAL
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WEDNESDAY AFTERNOON, OCTOBER 18, 2023
PALEONTOLOGICAL MANAGEMENT POSTER SESSION
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Wednesday, October 18

C.R.Dunn, J.J. E1 Adli THIS IS NO CAVE: PROACTIVE INVENTORY OF THE PLIO-PLEISTOCENE CAMP RICE
FORMATION IN ORGAN MOUNTAINS-DESERT PEAKS NATIONAL MONUMENT, NEW MEXICO

L.T. Yann THE MAMMOTH IN THE ROOM: PALEONTOLOGICAL RESOURCES AND NON-FEDERAL
PARTNERSHIPS AT WACO MAMMOTH NATIONAL MONUMENT

A.W. Kellner RECOMPOE - AN INITIATIVE TO OBTAIN ORIGINAL ITEMS FOR THE EXHIBITIONS OF THE
MUSEU NACIONAL/UFRJ

P.C. Murphey, G.E. Knauss, T.A. Demere, D. Spivak, K. Moreno, K. McComas BEST PRACTICE GUIDELINES FOR
MITIGATION OF ADVERSE IMPACTS TO PALEONTOLOGICAL RESOURCES

D.E. Wagner, W.G. Parker, M.E. Smith, P.J. Varela, D. Boudreau DEVELOPMENT OF A MULTIFUNCTIONAL
FOSSIL PREPARATION FACILITY IN SUPPORT OF PALEONTOLOGICAL RESOURCE MANAGEMENT AND
SCIENCE AT PETRIFIED FOREST NATIONAL PARK, ARIZONA (USA)

J. Tweet, V. Santucci HOW PROTECTING SHARKS CAN LEAD TO FINDING DOLPHINS: GEORGE WASHINGTON
BIRTHPLACE NATIONAL MONUMENT AS A CASE STUDY IN DEVELOPING AND IMPLEMENTING
PALEONTOLOGICAL RESOURCE MONITORING

C.J. Salcido, P.J. Wilson, J. Tweet, B. McCann, C.A. Boyd, V. Santucci A PALEONTOLOGICAL RESOURCE
INVENTORY OF THEODORE ROOSEVELT NATIONAL PARK REVEALS POTENTIAL FOR FUTURE VERTEBRATE
PALEONTOLOGICAL RESEARCH AND MANAGEMENT

W.G. Parker, M.E. Smith, A. Marsh BUILDING A TRIASSIC PARK: FORMULATING A CREDIBLE SCIENTIFIC
RESEARCH AND OUTREACH PROGRAM FOR PALEONTOLOGY IN A U.S. NATIONAL PARK

C. Eaton, B.H. Breithaupt, J. Krishna, K. MacKenzie, K. Prassack, A.N. Rountrey, V. Santucci, B. Schumacher, G.A.
Liggett CASE STUDIES IN THE MANAGEMENT OF FEDERAL PALEONTOLOGICAL COLLECTIONS AND
RECOMMENDATIONS FOR THE FUTURE

D. Boudreau, A.D. Marsh, M.LE. Smith ADVANCING FEDERAL PALEONTOLOGY MANAGEMENT THROUGH
INTRA-AGENCY COLLABORATION IN THE NATIONAL PARK SERVICE

T. Tran PALEONTOLOGICAL INVENTORY AT BRYCE CANYON NATIONAL PARK, UTAH RECOVERS LATE
CRETACEOUS VERTEBRATE DIVERSITY AND POTENTIAL FOR RESOURCES MANAGEMENT AND FUTURE
RESEARCH

R.K. Hunt-Foster, B.H. Breithaupt CAN YOU HEAR ME NOW? HAVING YOUR VOICE HEARD ON
PALEONTOLOGICAL ISSUES THROUGH PUBLIC COMMENT PERIODS

R. Colvin, R.K. Hunt-Foster PROACTIVELY INCREASING PUBLIC AWARENESS ABOUT THE SIGNIFICANCE OF
PALEONTOOLOGICAL RESOURCES ALONG THE FOSSIL DISCOVERY TRAIL IN DINOSAUR NATIONAL
MONUMENT

A.S. Schulp, I. Eijkelboom, J.W. Reumer CITIZEN SCIENCE AND PROFESSIONAL PALEONTOLOGY: THE DUTCH
EXAMPLE

V. Santucci, J. Tweet, J.M. Hodnet, C. Visaggi U.S. NATIONAL PARK SERVICE PALEONTOLOGICAL RESOURCE
INVENTORY AND MONITORING SUPPORTS STEWARDSHIP, SCIENCE AND DISCOVERY OF NON-RENEWABLE
FOSSIL IN PARKS

R.E. Narducci, J.I. Bloch, R. Hulbert, S.P. Zbinden HUNTING FOR FOSSILS IN THE SUNSHINE STATE:
MODERNIZING THE FLORIDA FOSSIL PERMIT PROGRAM

W.J. Wilkins, B. Schumacher, T. Love, R. Hewitt, D. Lennox, H. Russon, E. Skeans REINVENTING THE UNITED
STATES FOREST SERVICE PALEONTOLOGY GEODATABASE

A. Marsh, C.V. Beightol, N.G. Toth, B.T. Kligman, W.G. Parker SYSTEMATIC PALEONTOLOGICAL INVENTORY

OF NEWLY ACQUIRED LANDS AT PETRIFIED FOREST NATIONAL PARK REVEALS UNPRECEDENTED
DIVERSITY OF LATE TRIASSIC TERRESTRIAL VERTEBRATES
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D.D. DeBlieux, J.I. Kirkland, M. Hayden, R. Fasselin, M. Jensen, Z. Anderson, B. Sears THE UTAH STATE
PALEONTOLOGICAL LOCALIYTY DATABASE - USING COMPUTER TABLET APPLICTIONS FOR THE
COLLECTION AND COMPILATION OF PALEONTOLOGICAL LOCALITY DATA

G.A. Liggett A NEW TYPE OF RAPTOR: RECREATION AND PERMIT TRACKING ONLINE REPORTING

M.K. Macias, C. Shi, A.L. Ollendorf TO SCREEN OR NOT TO SCREEN: COMPREHENSIVE MITIGATION
MEASURES FOR CONSTRUCTION PROJECTS

D.M. Lovelace, A. LeClair-Diaz, A.M. Kufner, C. So, A. Fitch, H. Woznkick, E. Parrish, M.R. Acosta WHAT’SIN A
NAME? PUTTING DECOLONIZATION OF SCIENTIFIC NOMENCLATURE INTO PRACTICE THROUGH LOCAL
COMMUNITY PARTNERSHIPS

D.C. Pagnac THE WESTERN INTERIOR SEAWAY BY FLAT-BOTTOMED BOAT: SURVEY AND SALVAGE OF US
ARMY CORPS OF ENGINEERS LAND IN SOUTH DAKOTA, USA

J. Hopkins, M.G. Price, N. Toth, S. Bastien, H. Petermann, B. Schumacher RE-PREPARATION AND PRESERVATION
REVEALS NEW INSIGHTS INTO A UNIQUE SAUROPOD BONEBED (MORRISON FM, COMANCHE NATIONAL
GRASSLAND, COLORADO)

R.J. Gay, L. Krumenacker, B.R. Peecook WAYAN’S WORLD: DIGITIZING (MOST OF) A STATE’S CRETACEOUS
FOSSIL RECORD

B.H. Breithaupt, N.A. Matthews, T. Noble THE PHOTOGRAMMETRIC REVOLUTION: TWENTY-FIVE YEARS OF
PHOTOGRAMMETRY FOR PRESERVATION AND MANAGEMENT OF PALEONTOLOGICAL RESOURCES (1998-
2023): PRESERVING ANCIENT ECOSYSTEMS AND AMERICA’S NATURAL HERITAGE

WEDNESDAY AFTERNOON, OCTOBER 18, 2023
REGULAR POSTER SESSION 1
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Wednesday, October 18

P.L. Larson PRESERVING FOSSIL RESOURCES: AN ELEGANT SOLUTION FOR THE PUBLIC AND PRIVATE
SECTOR

A.N. Coultley, E.B. Davis, P. Ward FLYING HIGH: A NEW SPECIES OF DIOMEDEA (AVES, DIOMEDEIDAE) AND
IMPLICATIONS FOR THE PALEOECOLOGY OF THE PACIFIC NORTHWEST MIOCENE

E.J. Cruz Vega, J. O'Connor, J.J. Sertich WELL-PRESERVED CROWN BIRD SYNSACRUM FROM THE LATEST
CRETACEOUS HELL CREEK FORMATION OF SOUTH DAKOTA, U.S.A.

C. Cooper, M. Fabbri, J. O'Connor THE OSTEOHISTOLOGY OF BAPTORNIS

T. Hieronymus, P.M. O'Connor, C. Mtelela, E.M. Roberts, N.J. Stevens AVIFAUNA FROM THE NSUNGWE
FORMATION (LATE OLIGOCENE) OF THE RUKWA RIFT BASIN, EASTERN AFRICA

A.K. Hunt, O. Plateau, J. Benito, L. Fisher, D.J. Field MICRO-COMPUTED TOMOGRAPHY CASTS NEW LIGHT ON
THE PROCESS OF PTERYGOID SEGMENTATION IN THE PALATES OF JUVENILE NEOGNATHOUS BIRDS.

J. Benoit SENSORY ORGANS AND PALAEOBIOLOGY OF CYNODONTS

H. Simon, M. Donnell, L. Stancik, E. Vollmer, C. Flis TROPHIC ECOLOGY AND TAPHONOMY OF THE LOWER
PERMIAN CRADDOCK BONE BED USING QUANTITATIVE ANALYSIS OF ASSOCIATED DIMETRODON
SKELETONS.

D. Rowe, B. Boyd, J. Bevitt, R. Reisz NEUTRON TOMOGRAPHY PROVIDES NEW INFORMATION ON THE FOOT
MORPHOLOGY OF THE EARLY PERMIAN VARANOPID MESENOSAURUS EFREMOVI

J. Bevitt, R. Reisz, T. Maho DENTAL ANATOMY, DEVELOPMENT, REPLACEMENT, AND THE EVOLUTION OF
MAMMALIAN FEATURES AS EVIDENCED BY THE LATE PERMIAN ANOMODONT SUMINIA

K.M. Jenkins, C.M. Gordon, B.S. Bhullar CHANGES IN THE PARIETAL FORAMEN TRACK MAJOR EVENTS IN
AMNIOTE EVOLUTION

I. Eijkelboom, A.S. Schulp, L. Hogeweg, N. den Ouden, F. Wesselingh LEGASEA: Al IMAGE RECOGNITION AND
CITIZEN SCIENCE HELP CONTEXTUALIZE EX SITU QUATERNARY FOSSILS FROM THE DUTCH NORTH SEA
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A. Khan, A. Rafeh, R. Ahmad MIDDLE MIOCENE UNGULATES FROM THE SIWALIK HILLS OF PAKISTAN:
SYSTEMATIC AND BIOGEOGRAPHIC IMPLICATIONS

A.Lang FUNCTIONAL MORPHOLOGY OF CARNASSIAL DENTITIONS IN CARNIVOROUS MAMMALS
(CARNIVORA, HYAENODONTA, DASYUROMORPHIA)

M. Ameen, F. Irshad, A. Khan, S.G. Abbas MAMMALIAN REMAINS FROM THE MIDDLE MIOCENE DEPOSITS OF
DHOK BUN AMEER KHATOON, PUNJAB, PAKISTAN

A. Rogers, S. Johnson, L. DeSantis DIETARY ECOLOGY OF EXTANT MARINE MAMMALS CAN BE INFERRED
FROM DENTAL MICROWEAR TEXTURE ANALYSIS

L.E. Lopes, P.A. Holroyd, H. Ro, J. Southon, S. Kim, R. Trayler RAPID SCREENING OF TAR SEEP FOSSILS FOR
RADIOCARBON AND STABLE ISOTOPE ANALYSIS

L.W. Viiola-Lépez, J. Almonte, A. Luthra, J.I. Bloch A NEW SOLENODON AND HUTIA FROM THE LATE
QUATERNARY OF HISPANIOLA

B.E. Connelly, M.S. Cardozo, J.D. Montgomery, G.W. Rougier NEW MAMMALS FROM THE LATE CRETACEOUS
FROM ALLEN FORMATION (PATAGONIA, ARGENTINA) AND THE RISE OF MERIDIOLESTID DENTAL DIVERSITY

M.E. Hunt, M.P. Ball, A. Claxton, R.A. Martin, E. Jimenez-Hidalgo, J.J. Caléede CONTRASTING BODY SIZE
EVOLUTION IN ENTOPTYCHINE AND GEOMYINE GOPHERS (RODENTIA, GEOMYIDAE)

L.R. Newbins, S.T. Lavin, G. Wilson Mantilla NEW SAMPLES OF LATE CRETACEOUS (JUDITHIAN)
MULTITUBERCULATE MAMMALS FROM THE JUDITH RIVER FORMATION OF HILL COUNTY, MONTANA

K.B. Townsend, L. Stroik, E. Miller, P.C. Murphey, A. Friscia, P. Higgins SCREENWASHING THE MECO:
RECOVERING MICROVERTEBRATES FROM THE DUCHESNE RIVER FORMATION, UINTA BASIN, UTAH

Z. Xu, J.X. Samuels EARLY PLIOCENE MICE AND RATS FROM THE GRAY FOSSIL SITE OF EASTERN
TENNESSEE

B.T. Hovatter, G. Wilson Mantilla NEW EARLY TORREJONIAN (TO1) MAMMALS FROM NORTHEASTERN
MONTANA, U.S.A.

M.H. Haji-Sheikh, V.L. Naples, M. Haji-Sheikh ABRASION IS THE PITS: A STUDY OF UNIQUE DAMANGE AT
RANCHO LA BREA

X. Munoz, J.J. Eberle, G.M. Erickson, P.S. Druckenmiller HIDDEN MAMMALIAN DIVERSITY REVEALED BY
EDENTULOUS JAWS FROM THE UPPER CRETACEOUS (LATE CAMPANIAN) PRINCE CREEK FORMATION OF
NORTHERN ALASKA

B.B. Wooten HEMPHILLIAN GRASSLAND ECOSYSTEMS: REVISITING DATA FROM THE MINIUM QUARRY
(OGALLALA FORMATION) IN GRAHAM COUNTY, KANSAS

A.M. Dunne, J. Jacisin, J.R. Moore A DESCRIPTION OF A NEW CHADRONIAN VERTEBRATE MICROSITE FROM
THE WHITE RIVER GROUP OF NEBRASKA, U.S.A.

R. Secord THE PALEOCENE-EOCENE THERMAL MAXIMUM IN THE TOGWOTEE PASS AREA, WYOMING, USA

A.A. Rock, W. Godwin, P.J. Lewis IDENTIFICATION OF THE PUSH CREEK FAUNA, A MIOCENE FAUNA FROM
EAST TEXAS

J.1. Herold, W. Lukens, J.B. Rossie, S.M. Cote, D.J. Peppe, A.L. Deino PALEOENVIRONMENTAL RECONSTRUCTION
OF A MIDDLE MIOCENE HOMINOID FOSSIL SITE IN WEST TURKANA, KENYA

E.T. Saitta, H. Latta, J. Vinther, T. Gnoske, T.G. Kaye, R. Brooker, 1.D. Bull, P.C. Sereno SEXING DINOSAURS:
POSSIBLE DETECTION OF TRACE SEX HORMONES IN FOSSILS AS OLD AS THE JURASSIC AND THE THERMAL
STABILITY OF ESTROGEN

P.S. Druckenmiller, K. Johnson, J. Ramezani, K. Tsukui, P. McCarthy, Z.R. Perry, P. Flaig, D. van der Kolk, C.
Brown, G.M. Erickson FIRST U-PB CA-ID-TIMS AGE CONSTRAINTS ON POLAR DINOSAURS FROM THE PRINCE
CREEK FORMATION, NORTHERN ALASKA

I.M. Matteson, D.J. Varricchio, K. Matteson THE HUMPTY DUMPTY PROTOCOL: PREDICTING THE INITIAL
VOLUME OF EGGS FROM CRUSHED REMAINS
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V. Arbour, D. Ball, P. Rombough, D.W. Larson, C. Scott, L.T. Dickson, E. Cross DINOSAUR FOOTPRINTS FROM THE
UPPER CRETACEOUS NANAIMO GROUP OF VANCOUVER ISLAND, BRITISH COLUMBIA, CANADA

G.B. Lafaye, D.J. Varricchio EXPANDING THE KNOWN VERTEBRATE RECORD OF THE MID CRETACEOUS
BLACKLEAF FORMATION AND THE IMPLICATIONS FOR THE MID CRETACEOUS OF WESTERN NORTH
AMERICA AS A WHOLE

W. McCuen, L.E. Zanno REASSESSMENT OF VERTEBRATE MICROFOSSILS FROM THE STRAIGHT CLIFFS
FORMATION (TURONIAN-CAMPANIAN) OF SOUTHERN UTAH

J.E. Peterson, J.M. McCloskey, J.P. Warnock, C.D. Dooms VERTEBRATE ICHNOFOSSILS FROM JURASSIC
NATIONAL MONUMENT, UPPER MORRISON FORMATION, UTAH - A PRELIMINARY CENSUS

C.J. McClellan, B. Britt, R. Scheetz THE IMPACT OF INSECTS ON DINOSAUR BONES FROM THE GRAY ASH
QUARRY (YELLOW CAT MEMBER OF THE CEDAR MOUNTAIN FORMATION, EARLY CRETACEOUS,
BAREMMIAN), NEAR ARCHES NATIONAL PARK, UTAH, USA

W. Beatty, A.J. Schroeder, C.L. Kairies-Beatty 7YRANNOSAURUS BITE MARKS ON A CERATOPSID FRILL FROM
THE LATE CRETACEOUS HELL CREEK FORMATION OF NORTH DAKOTA, USA

W. Reyes, M. Brown THE SKELETAL MORPHOLOGY OF A HYPOTHETICALLY JUVENILE AETOSAUR SPECIMEN
FROM THE LATE TRIASSIC DOCKUM GROUP (OTISCHALKIAN) OF TEXAS

C.N. LePore, M.A. McLain DID PHYTOSAURS SWEEP LIKE GHARIALS OR SHAKE LIKE GATORS?: A
PRELIMINARY COMPARISON OF PHYTOSAUR AND CROCODYLIAN VERTEBRAL COLUMNS WITH
IMPLICATIONS FOR PHYTOSAUR FEEDING MODES
AW. Kellner COMMENTS ON PTEROSAUR BONE BEDS
MLF. Guenther, I. Dilollo REEXAMINING DIVERSIFICATION DYNAMICS OF THE PTEROSAURIA
THURSDAY MORNING, OCTOBER 19, 2023
ROMER PRIZE SESSION

MEETING ROOM JUNIOR BALLROOM A/B
MODERATORS: Susannah Maidment and Advait Jukar

A.E. Kort FUNCTIONAL DIVERSIFICATION OF LUMBAR VERTEBRAE IN PALEOGENE MAMMALS
T. Lowi-Merri THE EVOLUTION OF STERNUM-DRIVEN POWERED FLIGHT IN PENNARAPTORA

C.H. Woolley NOVEL APPROACHES TO EVALUATING THE QUALITY OF THE GLOBAL FOSSIL RECORD: THE
FRONTIER BETWEEN TAPHONOMY AND PHYLOGENETICS

E. Steell UNTANGLING COMPLEX MORPHOLOGICAL EVOLUTION IN THE HYPERDIVERSE PASSERINE BIRD
RADIATION

Z. Qin, S. Wang, W. Deakin, Y. Liu, C. Yu, X. Xu, M. Benton, E. Rayfield MORPHOLOGICAL DIVERSITY AND
FUNCTIONAL ADAPTATIONS OF MANIRAPTORAN MANUAL CLAWS

D.J. Morgan HANDLING THE PRESSURE: CONVERGENCE IN VASCULAR ADAPTATIONS FOR MITIGATING
HYDROSTATIC PRESSURES ASSOCIATED WITH DIVING IN MOSASAURS AND PLESIOSAURS

Z.T. Kulik HISTOLOGICAL INSIGHTS INTO THE EVOLUTION OF MAMMALIAN GROWTH TRAJECTORIES FROM
COMPARATIVE HISTOLOGY OF NON-MAMMALIAFORM CYNODONTS

A. Howard DIGGING DEEPER INTO SNAKE ORIGINS: BODY SIZE EVOLUTION AND ECOMORPHOLOGICAL
CORRELATES TO FOSSORIALITY PROVIDE NEW DATA ON THE ECOLOGICAL ORIGINS OF SNAKES

R.S. Smyth NEW, INTEGRATED MORPHOMETRIC AND ICHNOLOGICAL DATASETS RESHAPE OUR
UNDERSTANDING OF PTEROSAUR TERRESTRIAL ECOLOGY

B. Otoo BENEATH THE SURFACE: COMMUNITY STRUCTURE PERSISTS THROUGH END-DEVONIAN MASS
EXTINCTION DESPITE MORPHOLOGICAL DISPARITY AMONG EARLY TETRAPODS AND MULTIPLE
TERRESTRIALIZATIONS WITHIN THE CROWN GROUP

A.DeMers GETTING BACK TO OUR ROOTS: WHAT TOOTH ROOT NUMBER CAN TELL US ABOUT THE
ECOLOGY AND PHYLOGENY OF FOSSIL MAMMALS
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11:00 K.K. Formoso CORRELATIONS BETWEEN DEGREE OF AXIAL AND APPENDICULAR CHANGE, DERIVED
SWIMMING STYLE, AND ANCESTRAL TERRESTRIAL STATE IN SECONDARILY AQUATIC AMNIOTES

11:15 J.D. Hogan EXPERIMENTAL EXAMINATION OF PENNARAPTORAN NESTING HABITS AND THE TRANSITION
FROM CROCODILIAN-LIKE NEST GUARDING TO AVIAN CONTACT INCUBATION

11:30 S. Pommerening JAW MECHANICS IN SHREWS AND THE ROLE OF THE DOUBLE ARTICULATION

11:45 A.J. Rowe SKULL FUNCTION IN THEROPOD DINOSAURS: IMPLICATIONS FOR BODY SIZE AND
MACROEVOLUTION

12:00 J.S. Keller CLIMATE AND BIODIVERSITY LOSS SHAPE MICROMAMMAL COMMUNITY ECOLOGY OVER THE
LAST 22,000 YEARS AT HALL'S CAVE, TEXAS

THURSDAY MORNING, OCTOBER 19, 2023
TECHNICAL SESSION 7: BIRDS
MEETING ROOM JUNIOR BALLROOM C
MODERATORS: Lauren Wilson and Meig Dickson

8:00 A. Clark, J. O'Connor, W. Xiaoli, X. Zhang, X. Wang, X. Zheng, Z. Zhou FIRST EDENTULOUS ENANTIORNITHINE
FROM THE JEHOL AVIFAUNA BIOTA

8:15 D.J. Field, J. Benito, A. Chen, P. Kuo, K.E. Widrig, D.T. Ksepka, J. Jagt TWO SPECIAL LUMPS OF STONE: INSIGHTS
INTO MODERN BIRD ORIGINS FROM THE TYPE MAASTRICHTIAN

8:30 J. Benito, E. Steell, K.E. Widrig, D.J. Field NEW DATA ON LATE CRETACEOUS STEM BIRDS CLARIFIES THE
PLESIOMORPHIC CONDITION OF THE NEORNITHINE POSTCRANIAL SKELETON

8:45 P. Kuo, G. Navalén, R. Benson, D.J. Field ECOMORPHOLOGY AND MACROEVOLUTION OF THE AVIAN
QUADRATE

9:00 A. Chen, E. Steell, R. Benson, D.J. Field RAMPANT HOMOPLASY IN THE PECTORAL GIRDLE AND FORELIMB
SKELETON OF CROWN BIRDS: IMPLICATIONS FOR MORPHOLOGICAL PHYLOGENETICS AND SYSTEMATIC
PLACEMENT OF AVIAN FOSSILS

9:15 M.C. Dickson NEORNITHINE RANGE RESPONSE TO PALEOGENE GLOBAL WARMING

9:30 E. Alger-Meyer, T.A. Gates QUANTIFYING THE CONVERGENCE OF AVIAN CRANIAL OUTGROWTHS: A
PRELIMINARY STUDY OF INTERACTIONS BETWEEN NATURAL AND SEXUAL SELECTION

9:45 J. OConnor, A. Clark, F. Herrera, Z. Zhou, W. Xiaoli, X. Zheng LONGIPTERYX STOMACH CONTENTS INDICATE
THAT MORPHOLOGY DOES NOT ACCURATELY PREDICT DIET IN ENANTIORNITHINES

10:15 L.N. Wilson, D. Ksepka, J. Wilson, C. Brown, J.J. Eberle, D. Brinkman, G.M. Erickson, P.S. Druckenmiller AVIALAN
NESTING IN THE ARCTIC TRACES BACK TO THE CRETACEOUS

10:30 H.R. Caldwell, E. Bedolla, D.J. Varricchio PATTERNS OF POSTCRANIAL SUTURE CLOSURE IN THE EMU
(DROMAIUS NOVAEHOLLANDIAE) WITH IMPLICATIONS FOR THE INTERPRETATION OF ONTOGENETIC STAGES
IN ARCHOSAURS

10:45 C. Griffin, Z.S. Morris, B.S. Bhullar THE DEVELOPMENTAL MECHANISMS UNDERLYING THE EVOLUTION OF
THE AVIAN PELVIS FROM THE ANCESTRAL ARCHOSAURIAN CONDITION

11:00 G. Navalon, L.M. Chiappe, R. Benson, A. Martinelli, W. Nava, D.J. Field WELL-PRESERVED ENANTIORNITHINE
CRANIAL REMAINS ILLUMINATE COMPLEX ORIGINS OF THE MODERN BIRD CENTRAL NERVOUS SYSTEM

11:15 C. Holliday, A. Wilken, K. Sellers, L.M. Witmer, K. Middleton AVIAN CRANIAL KINESIS IS THE RESULT OF
INCREASED ENCEPHALIZATION DURING THE ORIGIN OF BIRDS

11:30 K.E. Widrig, H.F. James, D.J. Field QUANTITATIVE ANALYSIS OF FLIGHT CAPACITY IN A PALEOCENE STEM
PALAEOGNATH

11:45 C. Kingwill TIMING OF DIVERSIFICATION, DISPERSAL, AND BIOGEOGRAPHY OF PARROTS IN THE
GENUS AMAZONA (PSITTACIFORMES: PSITTACIDAE) THROUGHOUT THE CARIBBEAN, VISUALIZED IN GIS

12:00 T.S. Slater, N.P. Edwards, S.M. Webb, F. Zhang, M.E. McNamara TWO BIRDS WITH ONE STONE: THE
TAPHONOMY OF FEATHER PROTEINS AND THE BIOCHEMICAL EVOLUTION OF FEATHERS
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THURSDAY MORNING, OCTOBER 19, 2023
PREPARATORS’ SESSION
MEETING ROOM JUNIOR BALLROOM D
MODERATORS: Matthew Miller and Vanessa Rhue

F. Duffy, H. Petermann, E. Lessner, L.G. Dougan, T. Lyson, K. Chin FOSSILS IN FOCUS: ASSESSING THE
POTENTIAL OF ACCELERATING DIGITAL PREPARATION WITH AI-ASSISTED SEGMENTATION ACROSS
MULTIPLE FOSSIL TYPES

A.E. Gordon ASSESSMENT OF JACKET TENSILE & FLEXURAL STRENGTH FOR SOME COMMON PLASTER
JACKETING FABRICS

M. Fox, C. Lutz, C. Lash NO SAW SUPPORT JACKETS

A. Shinya, K. Wada, T. Tanaka, T. Ikeda THE CHALLENGE OF HARD-TO-REACH SPACES IN MECHANICAL
FOSSIL PREPARATION: DEVELOPMENT OF A NOVEL SHORT-BODIED AIR SCRIBE WITH A FLEXIBLE HEAD

L.G. Dougan, E. Lessner, H. Petermann, T. Lyson, E. Panigot, F. Duffy BONES TO BYTES: COMPUTED
TOMOGRAPHY DATA PREPARATION AND VISUALIZATION STRATEGIES FOR LARGE, COMPLEX FOSSIL
DATASETS

S. Morley, S. Potze LIMPING ALONG: CONSERVATION OF A PATHOLOGICAL SMILODON FATALIS PELVIS AND
FEMUR FOR EXHIBITION FROM RANCHO LA BREA, CALIFORNIA

H.M. Avrahami, L. Herzog ADVANCES IN 3D SURFACE SCANNING: MOBILE DEVICE APPLICATIONS SET A
NEW STANDARD FOR THE DIGITIZATION OF FOSSILS AND MUSEUM ARTIFACTS

L. Herzog, J. Anné, E.K. Lund, A. Knowles, H.M. Avrahami, L.E. Zanno NO TOUCH TRANSFER OF SKIN
IMPRESSION TO RESIN PRINT: APPLICATION OF THE LINDOE TECHNIQUE

L. Hall, S.A. Williams, L. Meld, C. Knight, J. Scannella, E.T. Metz, E. Lamm, C. Dobbs NEVER GIVE UP, NEVER
SURRENDER: PLANNING AND CONSTRUCTING DUST EXTRACTION SYSTEMS IN TWO FOSSIL PREPARATION
FACILITIES AT MUSEUM OF THE ROCKIES

J.A. Moretti CHALLENGES AND SOLUTIONS FOR RECOVERING QUATERNARY SMALL FELINE FOSSILS FROM

THE DUNGEON, A PIT ROOM DEEP WITHIN NATURAL BRIDGE CAVERNS, COMAL COUNTY, TEXAS.

E. Lund, L. Herzog, J. Anné, A. Knowles, L.E. Zanno WORKING WITH GIANTS: LOGISTICS AND SAFETY OF
MOVING, ROTATING, AND PREPARING OVERSIZED, MULTI-TON FOSSIL BLOCKS

J. Groenke, P.M. O'Connor ENHANCED RESOLUTION AT THE MECHANICAL-DIGITAL INTERFACE: A
METHODOLOGY TO ASSIST IN PREPARATION DECISION MAKING AND IMPROVED RESEARCH AND
OUTREACH OUTCOMES

T. Keillor, P.C. Sereno DESIGN AND SAFE JOURNEY TO A 21ST-CENTURY FOSSIL LAB

11:30 M. Householder, C.A. Boyd THE IMPACT OF ADHESIVES, CONSOLIDANTS, AND SOLVENTS ON GEOCHEMICAL

11:45

12:00

1:45

2:00

DATA: AN EXAMPLE USING X-RAY FLUORESCENCE

J. Anné, E.K. Lund, A. Knowles, L. Herzog, L.E. Zanno STABILIZING WITHOUT COMPROMISING: USING
CASTING SAND TO STABILIZE FOSSIL BLOCKS

R. Dunn, A.L. Wurtz, A.B. Heckert HYDROGEN PEROXIDE BREAKDOWN OF FOSSILIFEROUS SEDIMENTS FROM

UPPER CRETACEOUS MICROVERTEBRATE SITES IN THE WILLIAMS FORK FORMATION, NORTHWESTERN
COLORADO

THURSDAY AFTERNOON, OCTOBER 19, 2023
SYMPOSIUM: THEROPOD FLIGHT ORIGINS
MEETING ROOM JUNIOR BALLROOM A/B
MODERATORS: Michael Pittman and Hila Tzipora Chase

H. Chase BIRDS, BONES, AND BASIC BIOLOGY: IDENTIFYING ISSUES OF INTEGRATION

M.B. Habib EVOLUTION OF THE UPSTROKE IN THEROPOD FLIGHT
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M. Pittman, N.S. Haidr, S. Catalano HETEROCHRONIC CHANGES AS MEANS OF WING EVOLUTION IN
PENNARAPTORANS?

S.L. Baumgart, P.C. Sereno  MORPHOLOGY AND PNEUMATICS OF A PTEROSAUR WING (PTEROSAURIA:
ORNITHOCHEIROMORPHA) FROM THE ELRHAZ FORMATION (APTIAN-ALBIAN) OF NIGER

M.F. Jones, J.R. Baez, N.S. Upham, K. Beard, N.B. Simmons EVOLUTION OF EOCENE BATS AND THE ORIGINS OF
MODERN GROUPS

M. Grosmougin, T.G. Kaye, M. Chotard, L.A. Barlow, X. Wang, X. Zheng, M. Pittman NEW INFORMATION ON THE
SOFT TISSUES AND BONE ANATOMY OF THE FOREWINGS CONSTRAINS THE POWERED FLIGHT
PERFORMANCE OF MICRORAPTOR (THEROPODA: DROMAEOSAURIDAE)

M. Chotard, T.G. Kaye, M. Grosmougin, L.A. Barlow, W. Xiaoli, X. Zheng, M. Pittman NEW INFORMATION ON THE
STRUCTURE OF THE HINDWING SHEDS LIGHT ON FLIGHT PERFORMANCE OF MICRORAPTOR (THEROPODA:
DROMAEOSAURIDAE)

C. Hefler, W. Ying, M. Grosmougin, M. Chotard, M. Pittman UNSTEADY AERODYNAMIC FEATURES AND WING-
WING INTERACTIONS IN MICRORAPTOR FLIGHT

M. Pittman, T.A. Dececchi, K. Kim, M.G. Lockley, H.C. Larsson, T.H. Holtz Jr., J.O. Farlow THEROPOD TRACKWAY
FROM THE CRETACEOUS OF SOUTH KOREA PROVIDES EVIDENCE OF AERIAL BEHAVIOR IN NON-AVIALAN
PARAVIANS

T.A. Dececchi, 1. (23 authors), M. Pittman FUTURE DIRECTIONS IN THE STUDY OF THEROPOD FLIGHT ORIGINS
THURSDAY AFTERNOON, OCTOBER 19, 2023
TECHNICAL SESSION 8: MAMMAL PALEOECOLOGY

MEETING ROOM JUNIOR BALLROOM C
MODERATORS: Alex Shupinski and Tara Smiley

T.M. Smiley, E. Marder, B. Yanitess COUPLED LANDSCAPE AND BIOTIC EVOLUTION MODEL REVEALS DEEP-
TIME HISTORY OF THE TOPOGRAPHIC DIVERSITY GRADIENT

D. Reuter, J. Wainwright, S. Hopkins, S. Blumenthal OREGON OLIGO-MIOCENE HERBIVORE COMMUNITY NICHE
PARTITIONING: SYNTHESIS AND INSIGHTS FROM STABLE ISOTOPE ANALYSIS

C. Ward, B.E. Crowley, R. Secord HOME ON THE RANGE: A MULTI-ISOTOPE INVESTIGATION OF UNGULATE
RESOURCE PARTITIONING FROM ASHFALL FOSSIL BEDS, NEBRASKA, USA

D.L. Fox, W. Lukens REASSESSING THE NEOGENE HISTORY OF Cs GRASSES IN THE GREAT PLAINS, U.S.A.

W. Lukens, D.L. Fox, A.L. Deino, R. Kinyanjui, L. Michel, A. Novello, D.J. Peppe, C.A. Stréomberg, K. Uno, J.D.
Kingston EARLY MIOCENE EVIDENCE FOR ABUNDANT Cs VEGETATION AND HABITAT HETEROGENEITY IN
EASTERN AFRICA

J. Pirlo NICHE PARTITIONING AMONG THE HERBIVORES OF NORTH-CENTRAL FLORIDA IN THE LATE
MIOCENE-EARLY PLIOCENE

A. Shupinski, F.A. Smith, K. Lyons CHANGES IN CO-OCCURRENCE STRUCTURE OF NORTH AMERICAN
MAMMAL PALEOCOMMUNITIES ACROSS THE PLIO-PLEISTOCENE TRANSITION

L. DeSantis, G.J. Price, J. Louys THE PLIO-PLEISTOCENE IS A CLEAR DEPARTURE FROM THE PRESENT:
ECOLOGICAL SHIFTS EVIDENCED FROM FAUNA AT THE DARLING DOWNS, QUEENSLAND, AUSTRALIA

F.A. Smith, E.A. Elliott Smith, A. Villasenor, C. Tomé, K. Lyons, S. Newsome THE INFLUENCE OF THE TERMINAL
PLEISTOCENE EXTINCTION ON ECOLOGICAL COMPLEXITY AND PREDATOR PREY INTERACTIONS WITHIN A
MAMMAL COMMUNITY

WITHDRAWN
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THURSDAY AFTERNOON, OCTOBER 19, 2023
TECHNICAL SESSION 9: SAUROPSIDS
MEETING ROOM JUNIOR BALLROOM D
MODERATORS: Xavier Jenkins and Kayla Bazzana-Adams

K. Bazzana-Adams, D. Evans LONGER COCHLEAE DO NOT RELATE TO HIGHER FREQUENCY HEARING IN
SAUROPSIDS

R. Butler, L. Meade, T. Cleary, K. McWhirter, E. Brown, N. Fraser, T. Kemp, J. Benito A NEW PROCOLOPHONID
FROM THE LATE TRIASSIC FISSURE FILL AT CROMHALL QUARRY, SOUTHWEST ENGLAND

WITHDRAWN

M.J. Van den Brandt, J. Cisneros, F. Abdala, E. Boyarinova, V.K. Golubev, L.A. Norton, R.M. Smith, B.S. Rubidge A
RE-DESCRIPTION OF THE LATE PERMIAN PAREIASAUR NANOPARIA LUCKHOFFI (BROOM 1936) FROM THE
KAROO BASIN OF SOUTH AFRICA, AND A NEW CONSOLIDATED PAREIASAURIAN PHYLOGENY

W.I. Pugh, M. Sodano, B.T. Kligman, M.R. Stocker, S.J. Nesbitt CLAWS IN THE CAUDALS; UNIQUE MORPHOLOGY
AMONG DREPANOSAURID (DIAPSIDA) CAUDAL ELEMENTS

A. Huttenlocker, J. Pardo, R. Irmis, S.S. Sumida DENTAL COMPLEXITY AND CONVERGENCE IN
CARBONIFEROUS-PERMIAN REPTILES: NEW pCT EVIDENCE FROM PUERCOSAURUS OBTUSIDENS

WITHDRAWN

X.A. Jenkins, R.B. Benson, J. Choiniere, D. Ford, B.R. Peecook POSTCRANIAL PLESIOMORPHIES AND HINDERING
HOMOPLASY: THE IMPORTANCE OF TAXONOMIC AND POSTCRANIAL CHARACTER SAMPLING IN EARLY
AMNIOTE PHYLOGENIES

L.E. Roberts, J. Head DIVERGENT EVOLUTIONARY HISTORIES IN THE EVOLUTION OF AXIAL SKELETAL
COMPLEXITY BETWEEN REPTILES AND MAMMALS

S.A. Martinez, K.M. Melstrom, K.D. Angielczyk CONSIDERING ALL TOOTH-BEARING BONES DEMONSTRATES
ELEVATED TOOTH COMPLEXITY AMONG EARLY TETRAPOD HERBIVORES

THURSDAY AFTERNOON, OCTOBER 19, 2023
PREPARATORS’ POSTER SESSION
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Thursday, October 19

T. Sato MOLDMAKING AROUND ARMATURES ON A TILTED PEDESTAL: A CASE STUDY OF LARGE-SCALE
FOSSIL WHALE MANDIBLES AND BALEEN IMPRESSIONS

M. Brown QUANTIFYING THE IMPACT OF FOSSIL PREPARATORS THROUGH TIME

M. Slovacek ‘NATURE-FAKED’ LAY-UP URETHANE PLASTIC METHODOLOGY FOR SAFER HOLLOW-CAST
MAKING

A.C. Henrici AN IMPROVED SYSTEM FOR STORAGE OF MICROFOSSILS AT CARNEGIE MUSEUM OF NATURAL
HISTORY

-WITHDRAWN-

B. Szafron, A. Davidson PROBLEM-SOLVING FOR PREPARING VERY THIN BONE - A SMALL THEROPOD ILIUM
CASE STUDY

E. Panigot, E. Burns, H. Petermann, T. Lyson, B.S. Rubidge, G.S. Bever AUGMENTING ANATOMICAL
RECONSTRUCTION OF VERTEBRATE FOSSIL CRANIA - A CASE STUDY OF 3D PRINTING FOR RESEARCH,
OUTREACH, AND EXHIBITS

V.L. Dill, B. Zimmer, S. Marshall, C. Liutkus-Pierce DETECTING EROSION AT THE ENGARE SERO HOMINID
FOOTPRINT SITE, TANZANIA, AND IMPLICATIONS FOR /N SITU TRACKWAY CONSERVATION
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THURSDAY AFTERNOON, OCTOBER 19, 2023
REGULAR POSTER SESSION 2
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Thursday, October 19

N. Baird, B. Slibeck FAST, CHEAP, OR GOOD - PICK TWO: TRADE-OFFS IN 3D MODELING TECHNIQUES FOR
PALEONTOLOGICAL SPECIMENS

Z.J. Lyons-Weiler REANALYSIS OF A PENNSYLVANIAN VERTEBRATE ASSEMBLAGE FROM THE EASTERN
UNITED STATES PROVIDES INSIGHTS INTO DIVERSITY AND PALEOBIOGEOGRAPHY

S. El-Sayed, M. Friedman, P.M. O'Connor, J.J. Sertich, E. Sieffert, B.S. Salem, H.M. Sallam ACTINOPTERYGIAN
FISH ASSEMBLAGE FROM THE UPPER CRETACEOUS (CAMPANIAN-MAASTRICHTIAN) DUWI FORMATION,
WESTERN DESERT, EGYPT

C. Fielitz, Z. DeWees, H. Jackson A NON-OTOLITH, ACANTHOMORPH FISH SPECIMEN FROM THE COON CREEK
FORMATION (LATE CRETACEOUS: MAASTRICHTIAN) OF MISSISSIPPI, USA

E.J. Hilton, L. DeHaan, S. El-Sayed, M. Montalvo, H. Saad, M. Friedman TELEOSTEAN FISHES FROM THE MIDDLE
EOCENE HABIB RAHI AND DOMANDA FORMATIONS OF PAKISTAN

K.E. Mickle, M.D. Gottfried LOWER ACTINOPTERYGIAN FISHES FROM THE UPPER PENNSYLVANIAN
HAMILTON QUARRY, A KONSERVAT-LAGERSTATTE IN SOUTHEASTERN KANSAS, U.S.A.

M.V. Carbi, K.E. Bemis, M. Friedman, W.E. Bemis ELONGATED PELVIC BONE IN AN EOCENE THREE-TOOTH
PUFFER (TETRAODONTIFORMES: TETRAODONTIDAE) SUGGESTS PRESENCE OF PELVIC FAN

M.A. During, S. Goderis, R. Gess, P. Claeys, P. Ahlberg UNIQUE PRESERVATION AND REE ENRICHMENT OF
FAMENNIAN FOSSILS FROM THE WATERLOO FARM DEPOSIT, SOUTH AFRICA

M.A. Skowronski, K. Shimada A NEW SKELETAL SPECIMEN OF AN ENIGMATIC PLETHODID BONY FISH
(ACTINOPTERYGII: TSELFATIIFORMES) FROM THE UPPER CRETACEOUS EAGLE FORD SHALE, TEXAS, USA

S.N. van Mesdag, K. Trinajstic, Z. Johanson THE PELVIC GIRDLE IN MILLEROSTEUS MINOR AND OTHER
DEVONIAN ARTHRODIRAN PLACODERMS

S. Yao, G. Young, Y. Zhu, J. Lu NEUROCRANIAL ANALYSIS OF AN EARLY DEVONIAN ARTHRODIRE
PLACODERM SHEDS LIGHT ON EARLY GNATHOSTOME BRAIN EVOLUTION

S.M. Palmer, J.P. Rule, S.B. Cooke COMPARATIVE MANDIBULAR MORPHOLOGY OF EXTINCT AND EXTANT
CROWN PINNIPEDS

B. Figueirido, J. Esteban, A. Martin-Serra, A. Perez Ramos, J.A. Pérez-Claros THE EVOLUTION OF THE PINNIPED
(MAMMALIA, CARNIVORA, PINNIPEDIA) BACKBONE

C.J. Everett A COMPREHENSIVE PHYLOGENY OF PINNIPEDIMORPHA REVEALS AN ALTERNATIVE
HYPOTHESIS OF CROWN PINNIPED RELATONSHIPS

E. Medeiros, M.D. Nelson, M.D. Uhen PATTERNS OF LATITUDINAL DISTRIBUTION OF CETACEA AS OBSERVED
BETWEEN ANCIENT AND MODERN TAXA

A. Kaur, M. Sisk A MAXENT PREDICTIVE MODEL FOR PALEONTOLOGICAL SITES IN THE SIWALIK HILLS; A
CASE STUDY FROM THE PINJORE FORMATION OF THE SIWALIK HILLS NORTH OF CHANDIGARH, NORTHERN
INDIA

G. DeVault, A.K. Hastings, C. Iverson REPTILES AND MAMMALS AND FISH, OH MY: DIGITIZATION OF THE
SCIENCE MUSEUM OF MINNESOTA'S PALEOCENE WANNAGAN CREEK COLLECTION FROM NORTH DAKOTA

B.T. Kligman, P.E. Olsen, J. Villari, K. Hughes, J. Montenegro, A.C. Pritchard, T. Reichgelt, L. Park Boush A NEW
LACUSTRINE MARGIN VERTEBRATE ASSEMBLAGE FROM THE EARLY JURASSIC WATERFALL FORMATION OF
VIRGINIA, U.S.A.

A. Chaudhary, B.L. Beatty, A. Moore HOW ROUGH? ASSESSING THE UTILITY OF BONE SURFACE
MICROTEXTURE AS A CORRELATE FOR PNEUMATIC DIVERTICULA.
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B139

B140

B141

B142

B143
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D.E. Barta ONTOGENETIC STATUS OF A PHYTOSAUR (REPTILIA: ARCHOSAURIFORMES) SPECIMEN FROM
THE UPPER TRIASSIC SLOAN CANYON FORMATION OF THE DRY CIMARRON VALLEY, OKLAHOMA, U.S.A, AS
REVEALED BY FIBULAR OSTEOHISTOLOGY

S.H. Burch, C. Dupont, A.C. Green, J.R. Hutchinson EVOLUTION OF THE ARCHOSAURIAN SHOULDER
MUSCULATURE

M.R. Stocker, D. Foffa, S.J. Nesbitt, G. lannacone, V. Yarborough AN ARTICULATED PHYTOSAUR TAIL FROM
TEXAS AND SUPPORT FOR ECOLOGICAL DIFFERENTIATION WITHIN THE CLADE

D.B. Patterson, A. Tomcho, M. Dickens, A. Mead, H. Mead, G. Bennett, C. Seminack, F. Robb LATE PLEISTOCENE
ECOSYSTEM EVOLUTION IN SOUTHEASTERN NORTH AMERICA: A TRANSDISCIPLINARY APPROACH USING
MODERN AND FOSSIL AMERICAN ALLIGATOR (ALLIGATOR MISSISSIPPIENSIS) ENAMEL ISOTOPES

B. Rakotozafy, J.J. Sertich, P.M. O'Connor CRANIAL ONTOGENY IN THE NOTOSUCHIAN
CROCODYLIFORM MIADANASUCHUS OBLITA FROM THE UPPER CRETACEOUS MAEVARANO FORMATION,
NORTHWESTRN, MADAGASCAR

A. Collett, H.P. Tsai ONTOGENY-INDUCED SHAPE CHANGES IN THE PROXIMAL FEMUR OF THE AMERICAN
ALLIGATOR (ALLIGATOR MISSISSIPPIENSIS)

J.T. Deckhut, Z. Boles AN EXCEPTIONALLY YOUNG JUVENILE CF. BOTTOSAURUS HARLANI SPECIMEN FROM
THE MAIN FOSSILIFEROUS LAYER OF THE CRETACEOUS-PALEOGENE HORNERSTOWN FORMATION AT THE
EDELMAN FOSSIL PARK IN MANTUA TOWNSHIP, NEW JERSEY

K. Lindblad, E. Bamforth SASKATCHEWAN EUSUCHIAN CENSUS: NEW CRETACEOUS AND PALEOGENE
CROCODYLIFORM SPECIMENS FROM THE CANADIAN PRAIRIES

N.C. Platt, A.A. Brink, C.A. Brochu GONIOPHOLIDID DIVERSITY IN CRETACEOUS NORTH AMERICA: INSIGHTS
FROM NEW SPECIES

J. Schaeffer, E. Mujal, F. Witzmann, G. Ferreira, R.R. Schoch PATHOLOGICAL CHEVRONS IN THE TAILS OF
THREE SPECIMENS OF PLATEOSAURUS TROSSINGENSIS

E. Gorscak, M. Lamanna, B.S. Salem, S. El-Sayed, H.M. Sallam RE-EVALUATION OF THE GIGANTIC
TITANOSAURIAN SAUROPOD DINOSAUR PARALITITAN STROMERI FROM THE MID-CRETACEOUS BAHARIYA
FORMATION OF EGYPT AND ITS PHYLOGENETIC RELATIONSHIPS TO OTHER EXCEPTIONALLY LARGE
TITANOSAURS

K. Curry Rogers, V. Diez Diaz, R. Rogers, D.W. Krause MORPHOLOGICAL DISPARITY IN THE CAUDAL
VERTEBRAL SEQUENCE OF RAPETOSAURUS KRAUSEI (SAUROPODA: TITANOSAURIA), FROM THE UPPER
CRETACEOUS MAEVARANO FORMATION OF MADAGASCAR

M.R. Acosta, E. Koenig, O.H. Blomberg, A.M. Kufner, Y. Haridy, D.M. Lovelace A UNIQUE PATHOLOGY IN AN
APATOSAURINE (SAUROPODA, DIPLODOCIDAE) FEMUR FROM THE MORRISON FORMATION (UPPER
JURASSIC) OF WYOMING, USA

T. Gallagher, D. Folkes, J. Schein, G.W. Storrs, J. Vinther DIPPY LONGSTOCKINGS: PRESENCE OF MELANOSOME
IMPRESSIONS IN DIPLODOCUS SP. SCALES EXPANDS OUR KNOWLEDGE OF SAUROPOD COLORATION

G.A. Goetcheus A PALEOPATHOLOGIC SURVEY OF A DIPLODOCUS SP. (SAUROPODA: DIPLODOCIDAE)
POPULATION FROM THE MORRISON FORMATION (KIMMERIDGIAN) OF MONTANA, USA

J. McHugh AN UNUSUAL MIXTURE OF ONTOGENETIC STAGES OF DIPLODOCID SAUROPODS IN THE
MYGATT-MOORE QUARRY ASSEMBLAGE (MORRISON FORMATION)

J.E. Diepenbrock, M.T. Clementz PARDON MY PLASTER: REANALYSIS OF THE HISTORICALLY IMPORTANT
APATOSAURINE SPECIMEN UW15556

T. Xu, M. Kemp DOES SCALE MATTER? CONSERVED EVOLUTIONARY ALLOMETRIES ACROSS
DIVERSE ANOLIS LIZARD ECOMORPHS

R.S. Tykoski, M.J. Polcyn “‘TIS BUT A SCRATCH!” SAID THE BLACK KNIGHT; SEVERE FACIAL PATHOLOGIES
IN A TYLOSAURUS FROM THE OZAN FORMATION (CAMPANIAN) OF NORTHEAST TEXAS

D.G. DeMar, G. Bennett A NEW PLATYNOTAN LIZARD (SQUAMATA, ANGUIMORPHA) FROM THE LATEST
CRETACEOUS (MAASTRICHTIAN) OF NORTH AMERICA
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G. Varnham, F. Kyalo Manthi, J.J. Head RE-EXAMINATION OF VARANUS RUSINGENSIS (SQUAMATA:
VARANIDAE) FROM THE MIOCENE OF KENYA: IMPLICATIONS FOR THE EVOLUTIONARY HISTORY
OF VARANUS IN AFRICA

L. Hanning, C. Zak, J. McCartney, M. Lamanna, B.S. Salem, H. El-Saka, S. El-Sayed, H.M. Sallam NEW MATERIAL
OF THE EARLY SNAKE SIMOLIOPHIS (OPHIDIA, SIMOLIOPHIIDAE) FROM THE UPPER CRETACEOUS BAHARIYA
FORMATION OF EGYPT

T. Maho, R. Reisz EXCEPTIONALLY RAPID TOOTH DEVELOPMENT AND ONTOGENETIC CHANGES IN THE
FEEDING APPARATUS OF THE KOMODO DRAGON

P.I. Heise A NEW ANGUIMORPH FROM THE HELL CREEK FORMATION WITH POTENTIAL AFFINITIES TO THE
SHINISAURIA

M.F. Greaves TESTING MORPHOLOGICAL CORRELATES TO ECOLOGICAL SPECIALIZATIONS IN SQUAMATES:
INNER EAR SIZE ADAPTATIONS TO DIFFERENT HABITATS

R.K. Denton FIRST RECORD OF A TERRESTRIAL SNAKE (CF. THAMNOPHIS SP.) FROM THE CALVERT
FORMATION (EARLY BARSTOVIAN, MIDDLE MIOCENE) OF MARYLAND, AND THE EARLIEST KNOWN
OCCURENCE OF THE NATRICINE GENUS THAMNOPHIS IN NORTH AMERICA

J. McCartney, T. Grover, A. Montalvo, K. Roman, C. Mtelela, E.M. Roberts, N.J. Stevens VERTEBRAL FUSION IN A
COLUBRIFORM SNAKE FROM THE LATE OLIGOCENE RUKWA RIFT BASIN, SOUTHWESTERN TANZANIA

E.T. Metz, P.S. Druckenmiller AN ARTICULATED POLYCOTYLID POSTCRANIUM (DOLICHORHYNCHORPS SP.)
FROM THE BEARPAW SHALE (UPPER CRETACEOUS) OF MONTANA

A.C. Pritchard, B.T. Kligman, P.E. Olsen, M. Stevens, H. Sues, L. Treado, R. Weems, P. LeTourneau A NEW
VERTEBRATE-BEARING LOCALITY FROM THE CARNIAN (LATE TRIASSIC) OF VIRGINIA (NEWARK
SUPERGROUP, TAYLORSVILLE BASIN)

C. Carter, L.J. Rose, A.B. Heckert, B. Lauer, R. Lauer TAPHONOMY AND PRESERVATION BIAS OF
MICROVERTEBRATE BODY FOSSILS AT THE REVUELTIAN HOMESTEAD SITE (UPPER TRIASSIC: NORIAN),
GARITA CREEK FORMATION OF EAST-CENTRAL NEW MEXICO, USA

E.D. Mooney, T. Maho, J. Bevitt, R. Reisz EXCEPTIONAL PRESERVATION OF CARTILAGINOUS ELEMENTS IN AN
EARLY CAPTORHINID REPTILE AND NEW INSIGHTS INTO EVOLUTION OF THE STERNUM AND COSTAL
RESPIRATION

C.M. Fenstermaker, D. Meyer, Z.S. Morris A NEW NEARLY COMPLETE EARLY SQUAMATE FROM THE UPPER
JURASSIC, MORRISON FORMATION

S.C. Steely, J. Pirlo, M. Riegler, L. Vinola Lopez, J.R. Bourque, R. Hulbert, J.I. Bloch NEW ALLIGATOR
(ALLIGATOR SP.) FOSSIL FINDINGS DEMONSTRATE A CHANGE IN LIMB MORPHOLOGY OVER THE LAST 18
MILLION YEARS

A. Sanchez NEW INFORMATION ON APPENDICULAR ELEMENTS AND ONTOGENTIC LIFE STAGES OF BASAL
CAPTORHINID REPTILES: ADDITIONAL JUVENILE POSTCRANIAL SKELETAL REMAINS OF THE EARLY
PERMIAN EUREPTILIAN REPTILE LABIDOSAURUS

R. Rogers, K. Myhran, L.N. Weaver, K. Curry Rogers, T. Tobin, G. Wilson Mantilla A COMPARATIVE
TAPHONOMIC ANALYSIS OF THE BUG CREEK ANTHILLS, A MIXED CRETACEOUS-PALEOGENE MICROFOSSIL
BONEBED FROM NORTHEASTERN MONTANA

A. Koelewijn, V. Krapovickas FOSSILGAITSIM: A SIMULATION FRAMEWORK FOR GAIT OF EXTINCT
QUADRUPED ANIMALS

A. Woodruff, C. Walton NEW RECORDS AND INTERPRETATIONS OF THE LATE-CENOZOIC PALEOCOMMUNITY
OF THE HAILE 22A SITE OF ALACHUA COUNTY, FLORIDA

A.D. Apgar, C. Tomé, J.R. Moore ASSESSING ECOLOGICAL RELATIONSHIPS AND STRUCTURES AMONG LATE
TRIASSIC VERTEBRATES IN PETRIFIED FOREST NATIONAL PARK

A.L. Wurtz, J.P. Crothers, R. Dunn, C. Carter, A.B. Heckert, J.R. Foster, R.K. Hunt-Foster, J.J. Eberle REBECCA’S

HOLLOW: A FRESHWATER MICROVERTEBRATE ASSEMBLAGE FROM THE UPPER CRETACEOUS
(EDMONTONIAN) WILLIAMS FORK FORMATION, NORTHWESTERN COLORADO, USA
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8:00

8:15

8:30

8:45

9:00

9:15

9:30

9:45

10:15

10:30

10:45

11:00

C.P. Bohus, J. Pardo A COLOSTIED FROM THE EARLY PENNSYLVANIAN OF ARKANSAS
T.Nolan COMPARATIVE VERTEBRAL MORPHOLOGY AND INTERVERTEBRAL MOBILITY OF SEYMOURIA

J.C. Heidenfelder, A.B. Heckert, 1. Pugh, S.J. Nesbitt, R. Lauer, B. Lauer THE MORPHOLOGY OF TANYSTROPHEIDS
(REPTILIA ARCHOSAUROMORPHA) OF THE UPPER TRIASSIC (REVUELTIAN EARLY-MID NORIAN) HOMESTEAD
SITE IN EAST CENTRAL NEW MEXICO

G.S. Goncalves, C.A. Sidor THE PRESENCE OF A NEW DREPANOSAUROMORPH CLAW MORPHOTYPE FROM
THE CHINLE FORMATION

D. Havlat, K.M. Jenkins, B.T. Kligman MORPHOLOGY, MINERALOGY, AND IMPLICATIONS OF VERTEBRATE
COPROLITES FROM THE LATE TRIASSIC CHINLE FORMATION OF ARIZONA

J.R. Moore, Y. Sarubbi Jacks, R. Souberlich, D.J. Varricchio  MODERN VERTEBRATE TAPHONOMY ON THE
PILCOMAYO DISTRIBUTIVE FLUVIAL SYSTEM IN PARAGUAY AS A MODEL FOR THE TERRESTRIAL FOSSIL
RECORD

J.N. Crouch, C. Carter, A.B. Heckert, B. Lauer, R. Lauer PRELIMINARY TAPHONOMY OF A REVUELTIAN (UPPER
TRIASSIC: NORIAN) AGE COPROLITE ASSEMBLAGE FROM THE HOMESTEAD SITE IN THE GARITA CREEK
FORMATION, EAST-CENTRAL NEW MEXICO, USA.

FRIDAY MORNING, OCTOBER 20, 2023
TECHNICAL SESSION 10: EUARCHONTOGLIRES & XENARTHRA
MEETING ROOM JUNIOR BALLROOM A/B
MODERATORS: Dorien de Vries and Francesca Socki

L. Schroeder, M. Lang, C. Lopez Aguirre, G. San Martin Flores, O. Bertrand, M.T. Silcox VARIATION IN
ENDOCRANIAL SHAPE ALLOMETRY WITHIN EUARCHONTOGLIRES

J.P. Hunter, N. Schottenstein, J. Jernvall CROWN TYPES REVISITED: PATTERNS OF PHENOTYPIC DIVERSITY IN
THE LOWER DENTITION OF PALEOGENE PRIMATES AND PLESIADAPIFORMS

M.T. Silcox, K.R. Selig, T. Williamson, M. Schillaci A NEW GENUS AND SPECIES OF NOTHARCTINE PRIMATE
(ADAPOIDEA) FROM THE EARLY EOCENE OF THE SAN JUAN BASIN, NEW MEXICO

K.P. McNulty, R. Jansma, T. Imfeld, T. Lehmann, L. Michel, S. Muteti, D.J. Peppe NEW FOSSIL APE SPECIMENS
FROM RUSINGA ISLAND, KENYA, AND THEIR IMPLICATIONS FOR THE EVOLUTION OF HOMINOIDEA

E.C. Kirk, R.H. Dunn, B. Rodwell, K.B. Townsend NEW OURAYIA AND MYTONIUS (PRIMATES, OMOMYOIDEA)
FROM THE TORNILLO BASIN OF TEXAS

D. de Vries, R. Batista, J. Maugoust, J. Boubli, I. Goodhead, R.M. Beck RECONSTRUCTION OF DIETARY
EVOLUTION IN NEW WORLD PRIMATES (PLATYRRHINI) BASED ON DENTAL TOPOGRAPHIC ANALYSIS OF
EXTANT AND FOSSIL SPECIES

R.F. Kay, K. Allen, M..S. Bargo, E.C. Kirk, P.E. Morse, C. Organ, S.F. Vizcaino ENDOCASTS OF HOMUNCULUS
PATAGONICUS (PRIMATES, PLATYRRHINI) DEMONSTRATE THAT ANTHROPOID-LIKE NEOCORTICAL
PROPORTIONS WERE ESTABLISHED BEFORE THE EVOLUTION OF SUBSTANTIAL BRAIN SIZE ENLARGEMENT
IN PLATYRRHINES

J.X. Samuels, J.J. Calé¢de, K.E. Bredehoeft ANATOMY AND PALEOECOLOGY OF THE WORLD’S LARGEST
SQUIRREL (SCIURIDAE), THE GIANT MARMOT PAENEMARMOTA BARBOURI

A.K. Hensley, B.E. Crowley, L.W. Viiiola-Lépez, S.B. Cooke PUTTING THE "WHO" IN HUTIA: A COMPREHENSIVE
ISOTOPIC EVALUATION OF HISPANIOLA'S RECENTLY EXTINCT RODENTS

S.S. Strassberg, K.D. Angielczyk DIGGING INTO THE PAST: INFERENCE OF FOSSORIALITY AND DIGGING MODE
IN FOSSIL RODENTS USING EXTANT FOSSORS AS A GUIDE

F. Socki, J.J. Caléde, D.L. Fox EVOLUTIONARY INTEGRATION AND THE FOSSIL RECORD: UTILIZING PROXIES
FOR SPECIALIZATION TO INFER TRAIT COVARIATION IN GEOMORPHA (ORDER: RODENTIA)

E. Restrepo-Cortes, J.S. Keller, K. Lyons, F.A. Smith OLD PROBLEMS REQUIRE MODERN SOLUTIONS: 3D TOOTH
TRAITS UNVEIL REITHRODONTOMYS SPECIES PALEOECOLOGY
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11:15 T.R. Pansani, M. Dantas, L. Asevedo, H.I. de Araujo-Junior, P. Gueriau, M. Thoury, L. Bertrand, A.K. Behrensmeyer, B.
Pobiner PALEOMETRY APPLIED TO TAPHONOMY: EVIDENCE FOR AN ANTHROPOGENICALLY MODIFIED
GROUND SLOTH TOOTH FROM THE LATE PLEISTOCENE OF THE BRAZILIAN INTERTROPICAL REGION

11:30 R.J. Haupt, M.T. Clementz, H. McDonald NEW RADIOCARBON DATES FOR SHASTA GROUND SLOTH
(NOTHROTHERIOPS SHASTENSIS) DUNG FROM GYPSUM CAVE, NV, SHOW POTENTIALLY EARLIER
INHABITATION AND PROVIDE ADDITIONAL CONTEXT FOR PALEOECOLOGICAL INTERPRETATION

11:45 R.K. McAfee, S. Beery, M. Macias, J. Almonte NEW EVIDENCE FOR SLOTH FAMILY UNITS
IN PAROCNUS (MAMMALIA: PILOSA) FROM LATE QUATERNARY CAVE SYSTEMS IN HISPANIOLA (DOMINICAN
REPUBLIC, HAITI)

12:00 E. Zack, S.M. Smith, K.D. Angielczyk HOLE IN TWO: DESCRIBING THE BASIVERTEBRAL FORAMINA IN PILOSA

FRIDAY MORNING, OCTOBER 20, 2023
TECHNICAL SESSION 11: ARCHOSAURS
MEETING ROOM JUNIOR BALLROOM C

MODERATORS: Atrayee Haldar and Aubrey Roberts

8:00 B. Slibeck, A. Milner, P.E. Olsen EARLY DINOSAUR-DOMINATED COMMUNITIES FROM HIGH-RELIEF,
SHALLOW, LAKE MARGIN ENVIRONMENTS IN LOW-LATITUDES (LATE TRIASSIC — EARLY JURASSIC, NEW
JERSEY AND UTAH, USA)

8:15 J. Stiegler, A.B. Heckert A NEW HYPOTHESIS FOR EARLY DINOSAUR DIVERGENCES INFORMED BY
SPECIMENS FROM THE UPPER TRIASSIC (REVUELTIAN: NORIAN) SNYDER QUARRY OF NORTHERN NEW
MEXICO, U.S.A.

8:30 R.B. Sookias, L. Pradelli, E. Ascarrunz, D. Silvestro, M. Ezcurra “EARLY BURSTS” OF SPECIATION, NO EFFECT OF
BODY SIZE, AND POTENTIALLY CRYPTIC DIVERSIFICATION REVEALED BY BAYESIAN OCCURRENCE-BASED
APPROACHES DURING THE TRIASSIC ARCHOSAUROMORPH RADIATION

8:45 E. Keeble, A. Fitch, D. Foffa, V. Paes Neto, W.G. Parker, W. Reyes, S.J. Nesbitt QUANTIFYING THE SHAPE OF THE
TEETH OF A RARE HERBIVOROUS CLADE OF ARCHOSAURS IN THE TRIASSIC USING 3D GEOMETRIC
MORPHOMETRICS AND DISCRETE ANALYSIS

9:00 B.R. Peecook, K.D. Angielczyk, J. Museba, S.J. Nesbitt, C.A. Sidor, R.M. Smith, S. Tolan, P. Viglietti, M. Whitney THE
OPAQUE MIDDLE TRIASSIC ASSEMBLAGES OF THE LUANGWA BASIN (ZAMBIA), WITH A NEW ARMORED
ARCHOSAUR OCCURRENCE

9:15 A.J. Roberts, D. Foffa, B. Kear, J. Hurum NEW ARCHOSAURIFORM RECORDS FROM THE MARINE EARLY
TRIASSIC OF SVALBARD

9:30 H. Sues, R.R. Schoch NEW ARCHOSAUROMORPH REPTILES FROM THE UPPER BUNTSANDSTEIN (MIDDLE
TRIASSIC: ANISIAN) OF GERMANY: NEW EVIDENCE ON TETRAPOD DIVERSIFICATION IN LAURASIA
FOLLOWING THE END-PERMIAN EXTINCTION

9:45 W. Foster, P. Gensbigler, J.D. Wilson, T. Lyson, G.S. Bever A NEW LOOK AT THE CRANIAL ANATOMY OF THE
EARLY TRIASSIC RHYNCHOSAUR MESOSUCHUS BROWNI, WITH COMMENTS ON OLFACTORY EVOLUTION IN
REPTILES

10:15 A.D. Cornille, F. Witzmann, P. Asbach, E. Wolff, F. Clarac EXTANT CROCODILIAN BONE PATHOLOGIES AS A
WINDOW TO PHYTOSAUR PALEOPATHOLOGY

10:30 E.R. Goldsmith, S.J. Nesbitt, M.R. Stocker COMPARISON OF CRANIAL AND POSTCRANIAL ONTOGENY IN A SIZE
SERIES OF ‘REDONDASAURUS’ (ARCHOSAURIFORMES: PHYTOSAURIA)

10:45 A. Haldar, S. Ray ENIGMATIC ARCHOSAURIAN (DIAPSIDA, ARCHOSAURIA) OSTEODERMS FROM THE UPPER
TRIASSIC OF INDIA

11:00 E. Patellos, N.D. Smith, D. Bottjer THE POTENTIAL OF UNASSUMING FOSSILS: ASSESSING THE TAXONOMIC
UTILITY OF OSTEODERM MORPHOLOGY.

11:15 E. Armour Smith, C.A. Sidor INSIGHTS INTO SHUVOSAURID (PSEUDOSUCHIA: POPOSAUROIDEA)

ANATOMICAL VARIATION INFERRED FROM A NEW TAXON FROM THE UPPER TRIASSIC CHINLE FORMATION
OF PETRIFIED FOREST NATIONAL PARK
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11:30 D.M. Unwin, J. Bestwick, R. Smyth ONTOGENETIC NICHE PARTITIONING IN PTEROSAURS — ECOLOGICAL AND
EVOLUTIONARY IMPLICATIONS

11:45 W.L. Parsons, K.M. Parsons A PARTIAL PTEROSAUR EGG CONTAINING AN EMBRYONIC SKULL, NECK,
SHOULDER, PARTIAL FORELIMB, AND SOME FOSSILIZED SOFT TISSUES FROM THE EARLY CRETACEOUS
CLOVERLY FORMATION OF CENTRAL MONTANA

12:00 I. Perea, E. Wolff, J.R. Moore ASSESSING THE PTEROMORTEM POSE IN BIRDS, BATS, AND PTEROSAURS

FRIDAY MORNING, OCTOBER 20, 2023
TECHNICAL SESSION 12: METHODS & PALEOHISTORY
MEETING ROOM JUNIOR BALLROOM D
MODERATORS: Mateusz Wosik and Congyu Yu

8:00 P.C. Sereno, R.P. DeVries, N.P. Myhrvold, S.L. Baumgart, D. Vidal, T. Keillor, L.L. Conroy FOSSILSCOPE: LIFTING
THE VEIL ON THE UNDERLYING DATA AND MANIPULATIONS YIELDING 3-DIMENSIONAL SKELETAL AND
FLESH MODELS

8:15 C.Yu,Z.Qin APPLY ARTIFICIAL INTELLIGENCE IN PALEONTOLOGY: HISTORY, PROGRESS, AND
PERSPECTIVES

8:30 D. Rhoda, K.D. Angielczyk MULTIVARIATE ADAPTIVE LANDSCAPES WITH QUADRATIC REGRESSION

8:45 E. Huang, G.S. Bever STATE SPACE MISSPECIFICATION IN LIKELIHOOD-BASED PHYLOGENETIC ANALY SIS OF
MORPHOLOGY AND ITS IMPACT ON TREE TOPOLOGY

9:00 A.K. Behrensmeyer, K.M. Stewart BONE CONCENTRATIONS UNDER ISOLATED TREES AS A MODEL FOR TIME-
AVERAGED, SPECIES-RICH FOSSIL ASSEMBLAGES

9:15 R.Laker TAPHONOMIC VARIATION AT MULTIPLE SCALES: TRENDS OF OCCURRENCE, MACRO- AND
MICROSCOPIC CONDITION VARY PREDICTABLY ACROSS FACIES AND ALONG SURFACES OF NONDEPOSITION
AND EROSION

9:30 M.J. Powers, R. Nydam, M.W. Caldwell THE LION, THE GOAT, THE SNAKE AND A HERO: DEFEATING
CHIMERAS USING THE “BELLEROPHON METHOD”

9:45 J. Meachen, W. Binder, S. Campbell, J. Cohen, L. DeSantis, R. Dunn, E. Lindsey, J.H. Miller, F.R. O'Keefe, J.
Southon RANCHO LA BREA IS THE PITS: A HIGH-RESOLUTION CHRONOLOGY OF MEGAFAUNAL
ENTRAPMENT ACROSS THE LAST 49,000 YEARS

10:15 M.D. D'Emic DETERMINANTS OF DENTINE GROWTH RATES ACROSS AMNIOTA

10:30 Y. Ke, R. Pei, X. Xu DENTAL HISTOLOGY AND CT DATA OF EARLY CRETACEOUS DILONG PARADOXUS SHED
LIGHT ON TYRANNOSAUROID TOOTH REPLACEMENT EVOLUTION

10:45 M. Wosik RETRODEFORMATION OF OSTEOHISTOLOGICAL THIN-SECTIONS

11:00 N.P. Myhrvold, P.C. Sereno, S.L. Baumgart, D. Vidal, F.E. Fish, D. Henderson, E.T. Saitta DEEP DIVE ON BONE
COMPACTNESS AND STATISTICAL METHODS FOR RECOGNIZING SIGNIFICANCE IN THE INFERENCE OF
LIFESTYLE IN SPINOSAURIDS AND OTHER DINOSAURS

11:15 S. Bijl, P. Tafforeau, P. Ahlberg, A. Clement, P. Bishop, J. Clack, S. Sanchez UNEXPECTED DISCREPANCY
BETWEEN BONE MICROANATOMY AND PRESUMED LIFESTYLE REVEALED IN CARBONIFEROUS TETRAPODS

11:30 C.W. Garros, M.J. Powers, A.D. Dyer, P.J. Currie OSTEOHISTOLOGY OF TROODONTID METATARSALS FROM
THE DINOSAUR PARK FORMATION (DPF): IMPLICATIONS FOR GROWTH, STRESS, AND UNDERSTANDING OF
PATHOLOGY

11:45 W.J. Freimuth, B.P. Hedrick, C. Liao, L.E. Zanno COMPARATIVE OSTEOHISTOLOGY OF THERIZINOSAURIA:
IMPLICATIONS FOR THE EVOLUTION OF LARGE SIZE IN HERBIVOROUS THEROPODS

12:00 Q. Li, J. Liu, N. Klein, Y. Nakajima, P. Sander BONE HISTOLOGY REVEALS PUBERTY IN A MESOZOIC REPTILE
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FRIDAY AFTERNOON, OCTOBER 20, 2023
TECHNICAL SESSION 13: FISHES - ACTINOPTERYGIANS
MEETING ROOM JUNIOR BALLROOM A/B
MODERATORS: Juan Liu and Jacob Wilson

R.T. Figueroa, M. Friedman INTEGRATING FOSSIL AND EXTANT DATA IN ORDER TO UNDERSTAND PATTERNS
OF RAY-FINNED FISH BRAIN EVOLUTION

J. Stack, ML.R. Stocker A LATE PENNSYLVANIAN (MISSOURIAN) RAY-FINNED FISH (ACTINOPTERYGII)
EVOLVED A MOBILE MAXILLA INDEPENDENTLY OF EXTANT CLADES

J. Liu, J. Marcé-Nogué, J. Hoeflich SENSE AND SENSIBILITY: ESTIMATING AND COMPARING THE HEARING
CAPABILITY OF OTOPHYSAN FISH USING DYNAMIC FINITE ELEMENT METHODS

A. Caron, M. Coates DEEP KNOWLEDGE: INSIGHTS FROM THE POST-CRANIAL ENDOSKELETON OF CHIRODUS
GRANULOSUM

T. Miyashita COMPARATIVE PHYLOGENETICS OF EARLY ACTINOPTERYGIAN FISHES

M. Friedman, R.T. Figueroa, R. Shell, D. Peterman, C. Ciampaglio A NEW ACTINOPTERYGIAN FISH FROM THE
MISSISSIPPIAN (SERPUKHOVIAN) OF ALABAMA CLARIFIES THE ANATOMY AND RELATIONSHIPS OF THE
ENIGMATIC FAMILY PAPHOSISCIDAE

S. Maden, J.X. Samuels THE EARLY FOSSIL RECORD OF FRESHWATER FISH IN APPALACHIA IS REVEALED BY
A NEW EARLY PLIOCENE ASSEMBLAGE FROM THE GRAY FOSSIL SITE (TENNESSEE, USA)

J.D. Wilson, E. Huang, T. Lyson, G.S. Bever FRESHWATER FISH AND THE CRETACEOUS/PALEOGENE
BOUNDARY: A CRITICAL, INTEGRATIVE ASSESSMENT OF SURVIVORSHIP PATTERNS

J. Liston, A.E. Maltese 'T’M NOT LIKE THE OTHER GILLS": REEVALUATION AND REIDENTIFICATION
OF PLATYLITHOPHYCUS SPECIMENS FROM THE NIOBRARA OF WESTERN KANSAS

A. Lanzetti, R. Dearden, A.S. Jones, S. Giles, S. Lautenschlager, Z. Johanson, E. Randle, I.J. Sansom NO JAWS? NO
PROBLEM. MORPHOLOGICAL DIVERSITY IN THE FEEDING APPARATUS OF HETEROSTRACANS JAWLESS
“FISHES” (AGNATHA: HETEROSTRACI)

FRIDAY AFTERNOON, OCTOBER 20, 2023
TECHNICAL SESSION 14: CROCODYLOMORPHS & TURTLES
MEETING ROOM JUNIOR BALLROOM C
MODERATORS: Eric Wilberg and Clinton Grand Pre

E. Wilberg, P.L. Godoy, A.H. Turner, J.B. Smaers MODELING EVOLUTIONARY TRANSITIONS IN THE
CROCODYLIFORM FEEDING APPARATUS

D. Gunnin, B.W. Schubert, H. N. Woodward OSTEOHISTOLOGY OF A LARGE SAMPLE OF ALLIGATOR
MISSISSIPPIENSIS PROVIDES A FOUNDATION FOR INTERPRETING GROWTH IN ALLIGATOR FROM THE EARLY
PLIOCENE GRAY FOSSIL SITE

C.A. Grand Pre, W. Thielicke, R. Diaz, B.P. Hedrick, R.M. Elsey, E.R. Schachner THE FUNCTIONAL RELATIONSHIP
BETWEEN AXIAL SKELETON MORPHOLOGY AND PLEURAL DISPLACEMENT IN THE AMERICAN ALLIGATOR
(ALLIGATOR MISSISSIPPIENSIS): VALIDATING AN OSTEOLOGICAL CORRELATE FOR THE HEPATIC PISTON IN
CROCODYLOMORPHA

P.M. Burke, P.D. Mannion NEUROANATOMICAL FEATURES HELP ELUCIDATE THE EVOLUTIONARY HISTORY
OF GAVIALOID CROCODYLIANS

M. Margulis-Ohnuma, A.A. Ruebenstahl, B.S. Bhullar A NEW CROCODYLOMORPH FROM THE CARNIAN GHOST
RANCH FORMATION WITH IMPLICATIONS FOR THE SOLIDOCRANIAN GHOST LINEAGE

B.S. Salem, M. Lamanna, P.M. O'Connor, W.A. Thabet, S. El-Sayed, H.M. Sallam A PEIROSAURID
CROCODYLIFORM FROM THE UPPER CRETACEOUS (CENOMANIAN) BAHARIYA FORMATION OF THE
BAHARIYA OASIS, WESTERN DESERT, EGYPT

E. Lessner, H. Petermann, T. Lyson NEW MATERIAL FROM THE LOWER PALEOCENE (EARLY DANIAN) DENVER

BASIN FILL GAPS IN THE PERSISTENT RECORD OF EUSUCHIA (CROCODYLOMORPHA) AFTER THE
CRETACEOUS-PALEOGENE MASS EXTINCTION
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A.K. Hastings, B.W. Schubert NEW DWARF SPECIES OF ALLIGATOR FROM THE EARLY MIOCENE OF FLORIDA
(USA)

N.S. Ong, H. N. Woodward USING SURFACE TOPOGRAPHIC ANALYSIS AND PALEOHISTOLOGY TO TRACK THE
EVOLUTION OF THE METAPLASTIC LAPPET IN K/PG PAN-TRIONYCHIDS

J.R. Lively, A.L. Titus, K. Knoll, C.A. Suarez, D. Yamamura, A.G. Kirkpatrick A FRESHWATER PANCHELONIOID
TURTLE FROM THE KAIPAROWITS FORMATION (UPPER CRETACEOUS: CAMPANIAN) OF GRAND STAIRCASE-
ESCALANTE NATIONAL MONUMENT, UTAH

FRIDAY AFTERNOON, OCTOBER 20, 2023
TECHNICAL SESSION 15: PALEOECOLOGY & PALEOCLIMATOLOGY
MEETING ROOM JUNIOR BALLROOM D
MODERATORS: Nathaniel Morley and Celina Suarez

D. Foffa, S.J. Nesbitt, M.R. Stocker, B.T. Kligman, A.D. Marsh, W.G. Parker, R. Butler ECOLOGICAL RECOVERY
AND DIVERSIFICATION OF EARLY MESOZOIC, LOW LATITUDE VERTEBRATE ASSEMBLAGES

V. Trinidad, D. Munyikwa, M. Zondo, T. Broderick, S.J. Nesbitt, C. Griffin TESTING TRIASSIC CLIMATE
VARIABILITY AND VERTEBRATE DISTRIBUTION ACROSS SOUTHERN PANGEA DURING THE TRIASSIC WITH
COMPARATIVE HISTOLOGICAL ANALYSIS

C.A. Suarez, J. Choiniere, E. Bordy, G. Sharman, D. Oberg, B. Howard LIGHT STABLE ISOTOPE GEOCHEMISTRY
OF UPPER TRIASSIC TO LOWER JURASSIC VERTEBRATES FROM THE ELLIOT FORMATION OF SOUTHERN
AFRICA

B. Linzmeier, S. Hartman, D.M. Lovelace COLD CASE #201MA: LATE TRIASSIC TRANSIENT COLD PHASE
EXPLAINS TERRESTRIAL TAXONOMIC SELECTIVITY DURING THE END TRIASSIC EXTINCTION

P.E. Olsen, B.T. Kligman, J. Villari, B. Slibeck, K. Hughes, A.C. Pritchard LATEST TRIASSIC AND EARLY JURASSIC
CONTINENTAL VERTEBRATE ASSEMBLAGES OF THE CULPEPER RIFT BASIN (VIRGINIA, USA) IN HIGH-
RESOLUTION TEMPORAL AND ENVIRONMENTAL PERSPECTIVES

D.W. Krause, B. Rakotozafy, H. Randrianaly, P.M. O'Connor THIRTY YEARS OF COLLABORATIVE VERTEBRATE
PALEONTOLOGY: THE MAHAJANGA BASIN PROJECT (LATE CRETACEOUS, MADAGASCAR)

N.E. Morley, L.R. Leighton, E.B. Koppelhus, P.J. Currie A MULTIVARIATE COMPARISON OF INLAND AND
COASTAL VERTEBRATE COMMUNITIES FROM THE LATEST CAMPANIAN OF ALBERTA, CANADA WITH
IMPLICATIONS FOR VERTEBRATE BIOGEOGRAPHY

S.C. Lechki, R.B. Benson EXPLORING REPRODUCTIVE OUTPUT ALLOMETRY AND POTENTIAL GROWTH AND
MAINTENANCE TRADE-OFFS ACROSS EXTANT TETRAPOD GROUPS: A COMPARISON WITH NON-AVIAN
DINOSAURS

R. Naprstek, T. Lyson, P. Hunt, V. Burhoe, G. Peyrat, R. Giammasi, D.E. Fastovsky DAWN OF THE CENOZOIC:
POST-DINOSAUR-EXTINCTION PALEOENVIRONMENTS OF CORRAL BLUFEFS, CO, USA

B. Burger EOCENE FOREST COMMUNITIES AND THE EXTINCTION OF MULTITUBERCULATE MAMMALS
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FRIDAY AFTERNOON, OCTOBER 20, 2023
EDUCATION AND OUTREACH POSTER SESSION
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Friday, October 20

M.J. Powers, G. Bradley SPECIATE: A NOVEL METHOD FOR TEACHING PALEOGEOGRAPHY AND SPECIATION
IN A BLENDED DELIVERY UNDERGRADUATE PALAEONTOLOGY COURSE

B.J. MacFadden, P. Antonenko, V. Perez, J. Waisome, B. Abramowitz, S. Killingsworth, D. Parnell FOSSIL SHARK
TEETH ACTIVATE ENGAGEMENT AND LEARNING ABOUT AI (ARTIFICIAL INTELLIGENCE) IN FLORIDA PUBLIC
MIDDLE SCHOOLS

K.L. Whitman, A. Marron, M.R. Borths THE EPIC JOURNEY OF PRIMATES: BUILDING A NEW EXHIBIT AND
TOUR AT THE DUKE LEMUR CENTER MUSEUM OF NATURAL HISTORY

D. Sharma, S. Killingsworth, J. Bokor, J. Pirlo, B. Abramowitz, B.J. MacFadden CHEWING ON CHANGE: TRAINING
THE NEXT GENERATION OF SCIENCE COMMUNICATORS

LK. Lundeen, K.M. Melstrom STUDENT ENGAGEMENT THROUGH COLLABORATIVE FIELD ANATOMICAL AND
TAXONOMIC GUIDES

A.A. Brink UTILIZING AN INTERNAL GRANT TO SUPPORT GENDER EQUITY IN THE GEOSCIENCES AT THE
UNIVERSITY OF SOUTHERN MISSISSIPPI

A.E. Hall, C. Hogan, S.A. Williams, C. Dobbs THE DESIGN AND CONSTRUCTION OF A NEW VIRTUAL OUTREACH
STUDIO AT MUSEUM OF THE ROCKIES

S. Boessenecker, R. Boessenecker THE SKULL CHALLENGE: AN OUTREACH ACTIVITY TEACHING VISITORS
ABOUT ANATOMY AND HOW PALEONTOLOGISTS IDENTIFY AND INTERPRET THE BONES THEY FIND

ML.F. Bonnan ONCE UPON DEEP TIME: USING MUSIC AND ART TO COMMUNICATE EVOLUTION TO
EVERYONE

S.M. Lukowski, K.M. Smith DIFFERENTIATED OUTREACH STRATEGIES FOR RURAL AND URBAN
ENVIRONMENTS TO PROMOTE LEARNING, EQUITY, AND INCLUSION

L.E. Wilson, K. Link, K. O'Dell, T.W. Moore ASSESSING AND IMPROVING SCIENCE STUDENT #SCICOMM
SKILLS

A.M. Mychajliw, S. Steil, G. Santos, G. Pask THE POKEMON POP-UP MUSEUM: SUPPORTING STUDENT
LEARNING THROUGH SPECIMEN-BASED COMMUNITY OUTREACH AT A SMALL LIBERAL ARTS COLLEGE

H.N. Thomas, D. Humphries, M.C. Dickson BIAS IN DOCUMENTARY PORTRAYALS OF PALEONTOLOGY AND
PREHISTORIC LIFE

E.D. Jones, J. Kanipe, H.M. Avrahami, T. Cullen, L.E. Zanno ASSESSING MIDDLE SCHOOL STUDENT ACCURACY
IN IDENTIFYING VERTEBRATE MICROFOSSILS FROM THE UPPER CRETACEOUS HELL CREEK FORMATION

B. Pobiner, J. Olsson, M. Rivers, A.K. Behrensmeyer, G. Delia, K. Dean, R. Potts, J. Clark INCREASING
ACCESSIBILITY TO PALEONTOLOGY-RELATED EXHIBITS AT THE SMITHSONIAN'S NATIONAL MUSEUM OF
NATURAL HISTORY

A.K. Hastings, J. Groenert, C.M. Early, J. Holm, E. Stallnick HAPPY CROCTOBER! DEVELOPING CROCODILE-
THEMED ‘LEARN FROM HOME’ CONTENT AND ADAPTING IT INTO IN-PERSON EDUCATION PROGRAMMING

C.N. Simon, R.K. Hunt-Foster, C. Snyder INSPIRING THE FUTURE QUEENS OF PALEONTOLOGY

S.A. Williams, J. Mathews, K.M. Tremaine AN EXEMPLAR IN SCIENCE EDUCATION: 25 YEARS OF PALEOFEST
AND COUNTING
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FRIDAY AFTERNOON, OCTOBER 20, 2023
REGULAR POSTER SESSION 3
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Friday, October 20

A.W. Peng, S. Hopkins DEMOGRAPHIC DIVERSITY AMONG JOURNAL OF VERTEBRATE PALEONTOLOGY FIRST
AUTHORS BASED ON PALEONTOLOGICAL SUBFIELD

K. Shimada, Y. Yamaoka, Y. Kurihara, Y. Takakuwa, H.M. Maisch, M.A. Becker, R.A. Eagle, M.L. Griffiths PLACOID
SCALES OF THE NEOGENE MEGATOOTH SHARK, OTODUS MEGALODON (LAMNIFORMES: OTODONTIDAE),
AND THEIR BIOLOGICAL IMPLICATIONS

V. Perez, S. Groff, M. Hintermeister, B.J. MacFadden EXPLORATION OF FREE WEB-BASED MACHINE LEARNING
PLATFORMS FOR PALEONTOLOGY APPLICATIONS

J.M. Hodnet, R. Toomey, R. Olson, J. Tweet, V. Santucci A NEW JANASSID PETALODONT (CHONDRICHTHYES,
PETALODONTIFORMES, JANASSIDAE) FROM THE MIDDLE MISSISSIPPIAN (VISEAN) STE. GENVIEVE
FORMATION FROM MAMMOTH CAVE NATIONAL PARK, KENTUCKY, USA

A.G. Armagno, K. Shimada STRATIGRAPHIC OCCURRENCES OF THE CRETACEOUS SHARK
GENUS CRETODUS (LAMNIFORMES: PSEUDOSCAPANORHYNCHIDAE) IN KANSAS, USA, AND THEIR
ECOLOGICAL IMPLICATIONS

N. Gardner, M. Bovis, R. Engelman, C. Godlesky, J.M. Hodnet, R. Shell NEW OCCURRENCES OF LATE
CARBONIFEROUS FOSSIL FISHES FROM WEST VIRGINIA, APPALACHIAN BASIN, U.S.A.

D.A. Cline, R. Shell, J. Cheshire, C. Ciampaglio, L. Fuelling CHONDRICHTHYANS AND OSTEICHTHYANS OF THE
SKELLEY LIMESTONE (CONEMAUGH GROUP: CARBONIFEROUS, GZHELIAN) OF OHIO

H.C. Egli, J.M. Hodnet AN ENIGMATIC MARINE XENACANTH (CHONDRICHTHYES, ELASMOBRANCHII,
XENACANTHIMORPHA) FROM THE LATE MISSISSIPPIAN (SERPUKHOVIAN) BANGOR LIMESTONE OF
NORTHWEST ALABAMA, USA

R. Geiser, R. Shell, J. Thomas, M. Davis VERTEBRATE BIODIVERSITY IN THE LASALLE LIMESTONE
(CARBONIFEROUS: PENNSYLVANIAN) OF THE AMERICAN MIDCONTINENT

R. Shell, D.A. Cline, J. Cheshire, C. Ciampaglio, L. Fuelling A MARINE VERTEBRATE FAUNA OF THE LOWER
BRUSH CREEK LIMESTONE (CONEMAUGH GROUP: CARBONIFEROUS, GZHELIAN) OF OHIO

C. Ciampaglio, D.A. Cline, R. Shell, L. Fuelling CHONDRICHTHYAN FAUNA OF THE CARBONIFEROUS-PERMIAN
BOUNDARY (COUNCIL GROVE GROUP, RED EAGLE LIMESTONE) OF KANSAS

W.O. Kornfeld, E.M. Simpson, M.R. Borths EXAMINING DIETARY DIVERSITY IN A PALEOGENE HYRAX
(AFROTHERIA, MAMMALIA) FAUNA FROM THE FAYUM DEPRESSION, EGYPT USING MESOWEAR ANALY SIS

W.J. Sanders, M. Kirinya Muthuri, L.N. Leakey, M.G. Leakey, T. Gichunge Ibui, P. Mbete Mbatha A NEW, DIVERSE
FOSSIL ELEPHANT ASSEMBLAGE FROM MID-PLIOCENE ESHOA, KENYA, INCLUDING THE FIRST SUB-
SAHARAN MAMMOTH SKULL

K.M. Smith, B.E. Stoneburg, A.C. Dooley, A.C. Dooley TUSK MORPHOLOGY AND SEXUAL DIMORPHISM IN THE
PACIFIC MASTODON (MAMMUT PACIFICUS)

M. Harrington, C. Widga ISOTOPIC ANALYSIS AND MOBILITY MAPPING OF COLUMBIAN MAMMOTHS
(MAMMUTHUS COLUMBI) FROM THE MAMMOTH SITE IN SOUTH DAKOTA

D.K. Butler, L.T. Yann, D.J. Peppe EVIDENCE OF OSTEOLOGICAL PATHOLOGIES IN LATE PLEISTOCENE
COLUMBIAN MAMMOTHS (MAMMUTHUS COLUMBI) AT WACO MAMMOTH NATIONAL MONUMENT, WACO,
TEXAS, USA

C. Widga, M. Harrington, D.A. Esker MAMMOTH MOBILITY AND LANDSCAPE USE: A REGIONAL META-
ANALYSIS

M.M. Yard, L.T. Yann, S. Forman USING EXTANT LOXODONTA AFRICANA AGE CORRELATIONS TO DESCRIBE
AN EXTINCT MAMMUTHUS COLUMBI ASSEMBLAGE AND MORTALITY FROM WACO MAMMOTH NATIONAL
MONUMENT (WACO, TEXAS)

M.U. Tablizo, G.D. van den Bergh, A.S. Fernando ON THE VALIDITY OF STEGODON LUZONENSIS
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C.D. White PARTIAL CRANIUM AND ASSOCIATED TUSKS OF MIO-PLIOCENE MAMMUT (MAMMALIA,
PROBOSCIDEA) FROM PASCAGOULA FORMATION IN TUNICA HILLS, LOUISIANA

C.A. Barrett, MLI. Pardi, E. Mueller - Filipes, L. DeSantis MAMMOTH VS. ELEPHANT: INSIGHTS INTO DIETARY
VARIABILITY THROUGH TIME

A.M. Joshi, M. Tanksale, R. Poojari, S. Chopra, A. Srinivas, R. Patnaik, P. Sukumaran, A. Kaur, A. Deshpande, T.
Padhan, V. Singh, P. Chauhan A NEW ASSEMBLAGE OF PROBOSCIDEAN FOSSILS FROM CENTRAL INDIA AND
ASSOCIATED STRATIGRAPHIC AND TAPHONOMIC OBSERVATIONS

A.M. Pamlfilie, A. Byran, N.S. Vitek TRENDS IN CRANIODENTAL MORPHOLOGY IN THE AMERICAN MINK
(NEOGALE VISON)

D. R. Ramoni FOSSIL CANIDS FROM VENEZUELA

A.E. Nelson CANIS RUFUS HAS CHANGED SIGNIFICANTLY SINCE THE IMPLEMENTATION OF THE CAPTIVE
BREEDING PROGRAM, AND BOTH MORPHOTYPES ARE SIGNIFICANTLY DIFFERENT FROM NON-
EASTERN CANIS LUPUS AND CANIS LATRANS

S. Lopezalles THE SHAPE OF SPEED: THE RELATIONSHIP BETWEEN 3D HUMERUS SHAPE AND MAXIMUM
RUNNING SPEED

I. Brown, T. Clarke, D. Vick, M. Lawing, L. Siciliano-Martina CARNASSIAL RELATIVE BLADE LENGTH (RBL) AS
AN INDICATOR OF CARNIVORAN DIETARY ECOLOGY

L. Werdelin, T. Flink, J. Van Der Hoek CONVOLUTED HISTORY OF A COLLECTION: FOSSIL CARNIVORA FROM
QUERCY, FRANCE IN THE SWEDISH MUSEUM OF NATURAL HISTORY

J.A. Pérez-Claros, B. Figueirido MORPHOLOGICAL ADAPTATION OF THE DENTITION IN THE ORDER
CARNIVORA INVOLVES GREATER TRANSFORMATIONS IN THE UPPER DENTITION THAN IN THE LOWER
DENTITION

C.J. Salcido, P.D. Polly CAN YOU EAT WELL IN FLATLAND? A CASE STUDY ON WHEN TWO-DIMENSIONAL
GEOMETRIC MORPHOMETRIC ANALYSIS IS SUFFICIENT FOR THE FUNCTIONAL MORPHOLOGICAL ANALYSIS
AND EVOLUTION OF "FLAT" BIOLOGICAL SHAPES

C. XU, J. Wei, L. DeSantis DIETARY VARIABILITY IN LYNX RUFUS FROM THE PLEISTOCENE TO THE PRESENT

S. Johnson, R. Feranec, J.R. Pardo, J. Southon, L. DeSantis COLLAGEN- AND CARBONATE-DERIVED CARBON
ISOTOPES OF CANIDS AND FELIDS FROM C3 DOMINANT ECOSYSTEMS IN NORTH AMERICA: INVESTIGATING
TISSUE SPECIFIC DIFFERENCES

S.F. Al-Ashqar, M. Borths, E. Sieffert, S. El-Sayed, H.M. Sallam NEW DENTAL REMAINS OF A LARGE
TERATODONTINE (HYAINAILOURIDAE, MAMMALIA) FROM THE LATE EOCENE OF THE FAYUM DEPRESSION,
EGYPT

G.W. Flora BECOMING GIANT: THE EVOLUTION OF BODY SIZE IN UINTATHERES

T. Harper, G.W. Rougier NON-UNIFORM DISTRIBUTION OF COCHLEAR FIBERS IN THE CRETACEOUS
MERIDIOLESTIDAN CRONOPIO

J.J. Eberle, G.M. Erickson, X. Munoz, P.S. Druckenmiller NEW PEDIOMYID METATHERIANS FROM THE PRINCE
CREEK FORMATION — IMPLICATIONS FOR MAMMALIAN COLONIZATION IN THE LATE CRETACEOUS PALEO-
ARCTIC, NORTHERN ALASKA

C. Trenbeath, J.J. Eberle SMALL SURVIVORS: PUERCAN METATHERIAN SPECIMENS FROM THE WESTERN
INTERIOR

T.C. Wheat, J.A. Case DIETARY NICHES OF THE POSSUM FAMILIES (MARSUPIALIA) PRESENT IN THE
ETADUNNA FORMATION OF SOUTH AUSTRALIA

S.L. Damico, F. Anaya, D.A. Croft ENCEPHALIZATION QUOTIENT (EQ) OF A MIDDLE MIOCENE SPARASSODONT
(METATHERIA) FROM BOLIVIA

J.A. Case, G.W. Rougier, Z. Luo, M. Lamanna FIRST UPPER MOLAR OF THE LATEST OLIGOCENE

PLATYPUS OBDURODON INSIGNIS CASTS LIGHT ON DENTAL EVOLUTION IN THE ORNITHORHYCHIDAE
(MONOTREMATA).
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L. Hall, S. Brusatte, T. Williamson THE PNEUMATIC SINUSES OF THE TYRANNOSAUROID BISTAHIEVERSOR
SEALEYI

T.M. Kantelis, R. Carney AN ANALYSIS OF ARCHAEOPTERYX’S DENTAL MORPHOLOGY VIA GEOMETRIC
MORPHOMETRICS

R.S. Sombathy, M.D. D'Emic, P.M. O'Connor OSTEOHISTOLOGY OF THE THEROPOD DINOSAUR CERATOSAURUS

D.K. Smith AN INITIAL DYNAMIC MODEL OF LOCOMOTION FOR THE THERIZINOSAUR NOTHRONYCHUS
GRAFFAMI (THEROPODA, MANIRAPTORA)

P. Rhynard, M. Stricklin, R. Ridgely, L.M. Witmer INSIDE AN ICON: NEW INFORMATION ON THE SKULL AND
RELATED ANATOMY OF THE ALLOSAURUS JIMMADSENI (DINOSAURIA: THEROPODA) SPECIMEN KNOWN AS
“BIG AL” (MOR 693) BASED ON NEW CT SCANNING

T. Oswald, B. Curtice THE DRAGONS OF CEDAR MOUNTAIN: SHED TEETH INDICATE THE PRESENCE OF ONE
OR MORE LARGE ALLOSAUROIDS FROM THE YELLOW CAT MEMBER OF THE CEDAR MOUNTAIN FORMATION

J.E. Bugos, S.N. McDavid JUVENILE SKULLS OF COELOPHYSIS BAURI FROM GHOST RANCH, NEW MEXICO

R. Davila, J. O'Connor, Y. Ma, C. Sullivan THREE-DIMENSIONAL RANGE OF MOTION ANALYSIS
IN TYRANNOSAURUS REX FORELIMB

M. Stricklin, P. Rhynard, R. Ridgely, L.M. Witmer MORE TROUBLE FOR BIG AL: REPORT OF THE FIRST
CRANIOFACIAL LESION IN THE PATHOLOGY-RIDDEN SPECIMEN OF ALLOSAURUS JIMMADSENI (DINOSAURIA:
THEROPODA) KNOWN AS “BIG AL” (MOR 693)

J.T. Voris, D.K. Zelenitsky, F. Therrien, M.J. Powers, P.J. Currie EUDROMAEOSAURIAN FRONTALS
POTENTIALLY REFERRABLE TO ATROCIRAPTOR MARSHALLI (DROMAEOSAURIDAE: SAURORNITHOLESTINAE)
FROM THE UPPER CRETACEOUS (UPPERMOST CAMPANIAN-MAASTRICHTIAN) HORSESHOE CANYON
FORMATION OF ALBERTA, CANADA SUGGEST A PREDATOR WITH A ROBUST SKULL

C. Morrison, P.D. Mannion, L. Porro, P. Barrett A TYRANNOSAUROID BRAINCASE FROM THE EARLY
CRETACEOUS OF THE ISLE OF WIGHT (U.K.) AND ITS IMPLICATIONS FOR THEROPOD EVOLUTION AND
DIVERSITY

Y. Yamazaki, Y. Inada, K. Kakuta EVALUATION OF THE AERODYNAMIC PERFORMANCE OF ANCHIORNIS
HUXLEY USING ITS HINDLIMBS AS WINGS

H. Inaba, R. Matsumoto, K. Chiba, T. Okoshi, R. Takasaki, K. Murakami, M. Saneyoshi, H. Tsujigiwa, B. Mainbayar, K.
Tsogtbaatar NEW REPORT OF OSTEOSARCOMA IN A MULTI-INDIVIDUAL DINOSAUR ASSEMBLAGE AND ITS
PALEOECOLOGICAL IMPLICATIONS

J.A. McLarty, R.E. Clawson, R. Esperante STOP AND TURN BEHAVIOR OF THEROPODS INDICATED BY
TRACKWAYS AT THE CARRERAS PAMPA TRACKSITE

A.V. Moore, W.J. Freimuth, L.E. Zanno INVESTIGATING PATTERNS OF NEUROCENTRAL SUTURE FUSION IN
THE EARLY-DIVERGING THERIZINOSAURIAN FALCARIUS UTAHENSIS

R. Takasaki, K. Chiba, M. Ichikawa, T. Tanaka, K. Tsogtbaatar, D. Evans AN INTRAMANDIBULAR JOINT IN
TROODONTIDS AND ITS FUNCTIONAL IMPLICATIONS

Z.R. Perry, P.S. Druckenmiller, G.M. Erickson A REANALYSIS OF THE ARCTIC TYRANNOSAURID
NANUQSAURUS HOGLUNDI FROM THE UPPER CRETACEOUS PRINCE CREEK FORMATION, NORTHERN ALASKA
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SATURDAY MORNING, OCTOBER 21, 2023

TECHNICAL SESSION 16: THEROPODS -1

MEETING ROOM JUNIOR BALLROOM A/B
MODERATORS: Pasha van Bijlert and Nicholas Longrich

8:00 C. Coppock, M.J. Powers, P.J. Currie DIVERSITY AND DISTRIBUTION OF DASPLETOSAURUS MAXILLARY
MORPHOTYPES EXCEEDS KNOWN SPECIES DIVERSITY

8:15 N.R. Longrich, S. Dalman, M. Loewen, R. Pyron, S.E. Jasinski, D. Malinzak, S. Lucas, A. Fiorillo, P.J. Currie A GIANT

TYRANNOSAUR FROM THE CAMPANIAN-MAASTRICHTIAN OF SOUTHERN NORTH AMERICA AND THE
ORIGINS OF TYRANNOSAURUS

8:30 T.L. Adams, R.S. Tykoski, S.K. Drumheller, H. N. Woodward TYRANNOSAURID HINDLIMB FROM THE JAVELINA

FORMATION (LATE CRETACEOUS, MAASTRICHTIAN) OF BIG BEND NATIONAL PARK, TEXAS

8:45 T. Carr, S. Brusatte DASPLETOSAURUS WILSONI (THEROPODA, TYRANNOSAURIDAE) IS A SUBJECTIVE JUNIOR

SYNONYM OF D. TOROSUS; DASPLETOSAURUS IS THE SISTER CLADE, NOT A PARAPHYLETIC GRADE, OF
THE TYRANNOSAURUS LINE OF DESCENT

9:00 J. Slowiak-Morkovina, S. Brusatte, T. Szczygielski BAGARAATAN, OSMOLSKA’S UNUSUAL THEROPOD DINOSAUR

FROM THE NEMEGT FORMATION OF MONGOLIA PROVIDES NEW DATA ON THE EARLY ONTOGENY OF
TYRANNOSAURIDS

9:15 P.A. van Bijlert, K.T. Bates, A. van Soest, A.S. Schulp MUSCULOSKELETAL CONSTRAINTS ON TOP SPEED
OF TYRANNOSAURUS REX EXPLORED USING 3D PHYSICS SIMULATIONS

9:30 T.C. Wyenberg-Henzler, D.C. D'Amore, C. Sullivan TOOTH USE AND WEAR IN CARNIVOROUS REPTILES, AND
IMPLICATIONS FOR TYRANNOSAURID FEEDING BEHAVIOR

9:45 P. Makovicky, R. Cifelli, L.E. Zanno, T. Cullen NEW ADDITIONS TO THE EARLY FOSSIL RECORD OF
CAENAGNATHIDS IN NORTH AMERICA

10:15 M. Serio, D.J. Varricchio FIRST DIGITAL FORELIMB RECONSTRUCTION AND RANGE OF MOTION ASSESSMENT

OF THE LATE CRETACEOUS DINOSAUR TROODON FORMOSUS: NEW RESULTS

10:30 H.R. Boekenheide, D.J. Varricchio, J. Scannella, M.T. Carrano SIZE VARIATION, INCREASED BODY MASS
ESTIMATES, AND POTENTIAL SEXUAL DIMORPHISM IN CAMPANIAN THEROPOD TROODON FORMOSUS

10:45 M. Lamanna, J. Porfiri, M. Baiano, D. dos Santos, F. Gianechini, J.A. Case NEW INSIGHTS INTO UNENLAGIINE
(THEROPODA: PARAVES: DROMAEOSAURIDAE) DIVERSITY, PALEOECOLOGY, AND PALEOBIOGEOGRAPHY
DERIVED FROM LATE CRETACEOUS FOSSILS FROM PATAGONIA AND ANTARCTICA

11:00 A.A. Ruebenstahl, M.J. Powers, J.G. Napoli, T. Chinzorig, A.H. Turner, B.S. Bhullar, M.A. Norell MULTIPLE
UNRECOGNIZED SPECIES OF VELOCIRAPTOR IN THE VELOCIRAPTOR MONGOLIENSIS SPECIES COMPLEX

11:15 A.J. Nye, B. Britt, R. Scheetz HINDLIMB ALLOMETRY IN UTAHRAPTOR OSTROMMAYSI (THEROPODA:
DROMAEOSAURIDAE) AND IMPLICATIONS FOR ONTOGENETIC SHIFTS IN PREDATION STRATEGIES AND
NICHE PARTITIONING

11:30 H.M. Maddox, C.A. Boyd, S.K. Drumheller A NEW DROMAEOSAURID FROM THE HELL CREEK FORMATION
(MAASTRITCHIAN) OF NORTH DAKOTA WITH POSSIBLE TIES TO THE CLADE UNENLAGIINIA

11:45 C.J. Hohman, D.J. Varricchio, J.G. Napoli, A.T. McDonald A REVISION OF THE DROMAEOSAURIDS OF THE
CRETACEOUS (CAMPANIAN) TWO MEDICINE FORMATION OF MONTANA, U.S.A.

12:00 WITHDRAWN
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SATURDAY MORNING, OCTOBER 21, 2023
TECHNICAL SESSION 17: AFROTHERIA & MAMMAL MACROEVOLUTION
MEETING ROOM JUNIOR BALLROOM C
MODERATORS: Danielle Fraser and Ethan Shirley

8:00 E.M. Simpson, B.E. Crowley, M.R. Borths, J.N. Leichliter, H.B. Vonhof, T. Liidecke STABLE ISOTOPES CONFIRM
NICHE PARTITIONING AMONG MORPHOLOGICALLY DIVERSE PALEOGENE HYRAXES (HYRACOIDEA,;
PLIOHYRACIDAE) FROM THE FAYUM, EGYPT

8:15 K. Beard, K. Miller, K.L. Rust, F. Ocakoglu, P. Coster, A. Licht, G. Métais NEW DATA ON THE EARLY
EVOLUTIONARY HISTORY OF BALKANATOLIAN EMBRITHOPODA (MAMMALIA, PAENUNGULATA) FROM THE
CICEKDAGI BASIN, CENTRAL ANATOLIA

8:30 M.D. Cherney, D.C. Fisher, R. Auchus, A.N. Rountrey, E.A. Shirley, P. Selcer, D. Mol, G. Boeskorov, S. Vartanyan, A.
Tikhonov PIONEERING PROBOSCIDEAN PALEOENDOCRINOLOGY: HORMONES IN TUSKS SHED LIGHT ON
WOOLLY MAMMOTH MATING BEHAVIOR

8:45 D. Yang, G. Bowen, K. Uno, K. Podkovyroff, N. Carpenter, D.P. Fernandez, T.E. Cerling A NEW MODEL OF
STRONTIUM ISOTOPE TURNOVER PROVIDES QUANTITATIVE RECONSTRUCTIONS OF STRONTIUM INTAKE
FOR PALEO-MIGRATION STUDIES OF PROBOSCIDEANS

9:00 A.M.Jukar A POSSIBLE NEW MAMMUTID FROM THE HAGERMAN FOSSIL BEDS

9:15 E.A. Shirley, D.C. Fisher MAMMOTH POPULATION MODELS: IMPLICATIONS FOR PALEOBIOLOGY AND
CONSERVATION

9:30 D. Grossnickle, S. Hellert, R. Ely, G. Slater, G. Lloyd, K.D. Angielczyk, A. Bormet, G. Wilson Mantilla SMALL
MAMMALS IN A LARGE TREE: EXAMINING THE TIMING OF THE EARLY THERIAN RADIATION USING A NOVEL
PHYLOGENETIC METATREE

9:45 D. Fraser, M.A. Balk, J.R. Doby, S. Hopkins, S. Pineda-Munoz, D. Reuter, A. Shupinski, A. Villasenor, K.F. Emery, F.
FuTRES APPROXIMATING MAMMAL FUNCTIONAL TRAIT DIVERSITY USING BODY MASS

10:15 N.S. Vitek, E. Saks, A. Dong, D.L. Ward, E. Pomeroy, M. Martin-Gronert, S.E. Ozanne MAMMALIAN MOLAR SIZE
CAN CHANGE SIGNIFICANTLY WITHOUT EVOLVING: IMPLICATIONS OF LAB NUTRITION STUDIES FOR
INTERPRETING THE FOSSIL RECORD

10:30 I. Magallanes, P. Li, T. Martin, Z. Luo EXPLORING THE FUNCTIONAL SIGNIFICANCE OF TOOTH ROOT SHAPE,
SIZE, AND ORIENTATION IN MODERN TRIBOSPHENIC MAMMALS AND JURASSIC CLADOTHERIANS

10:45 H.E. Smith, M. Morley, C. McAdams, J. Zaim, A. -, M. Puspaningrum, A. Trihascaryo, G.J. Price, J. Louys A
MICROMORPHOLOGICAL PERSPECTIVE ON TAPHONOMY IN THE COMPLEX FOSSIL-BEARING CAVES OF WEST
SUMATRA

11:00 G.S. Pizzini, L.N. Weaver, C. Badgley, J. Downey, R. Rogers, S.G. Chester, T. Lyson TAPHONOMY OF LATEST
CRETACEOUS-EARLIEST PALEOCENE FOSSIL LOCALITIES FROM THE DENVER FORMATION OF COLORADO
REVEALS THE IMPORTANCE OF MOUNTAIN PROXIMITY IN THE FORMATION, PRODUCTIVITY, AND
TAXONOMIC MAKEUP OF VERTEBRATE MICROFOSSIL BONEBEDS

11:15 G.J. Davidson A TAXONOMIC REVIEW AND CHRONOLOGIC CORRELATION OF THE FOSSIL ASSEMBLAGE
FROM THE MISSION PIT LOCALITY (CLARENDONIAN), SOUTH DAKOTA

11:30 L.N. Weaver, C. Badgley ON THE ROLE OF TECTONICS AND CLIMATE IN STIMULATING THE CRETACEOUS
DIVERSIFICATION OF MAMMALS

11:45 D.A. Croft, O. Adojoh, F. Anaya, R. Engelman, M. Galarza, N.E. Levin, B.Z. Saylor NEW PALEONTOLOGICAL AND
GEOLOGICAL DATA FROM THE MIDDLE MIOCENE OF NAZARENO, SOUTHERN BOLIVIA

12:00 B.E. Carter, J. Alroy IMPACTS OF PLEISTOCENE EXTINCTIONS ON LOCAL MAMMAL ASSEMBLAGES AROUND
THE WORLD
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SATURDAY MORNING, OCTOBER 21, 2023
TECHNICAL SESSION 18: SYNAPSIDS
MEETING ROOM JUNIOR BALLROOM D
MODERATORS: Henry Thomas and Anna Brant

8:00 A. Mann, R.W. Hook, S.E. Pierce FIRST CRANIAL REMAINS OF THE OPHIACODONTID “CLEPSYDROPS” FROM
THE UPPER CARBONIFEROUS OF LINTON, OHIO, AND THE DEPOSITS’S PRECOCIOUS AMNIOTE RECORD

8:15 J.K.Lungmus QUALITATIVE AND QUANTITATIVE DATA COMBINATIONS REVEAL UNIQUE PATTERNS IN THE
POST-CRANIAL ANATOMY AND TAXONOMY OF SPHENACODONTIDAE (SYNAPSIDA: SPHENACODONTIDAE)

8:30 S.S. Sumida, A. Huttenlocker A COLLECTION OF JUVENILE SYNAPSID POSTCRANIAL MATERIAL FROM THE
EARLY PERMIAN CLEAR FORK FORMATION CRADDOCK RANCH AND ITS BEARING ON OUR UNDERSTANDING
OF ASTRAGALUS FORMATION IN BASAL AMNIOTES

8:45 J. Pardo, K.D. Angielczyk PARTIAL AND COMPLETE SECONDARY PALATES OF SCINCID LIZARDS: AN ANALOG
FOR NON-MAMMALIAN SYNAPSIDS?

9:00 H.N. Thomas, K.D. Angielczyk, B.R. Peecook THE RETURN OF GEIKIIDAE (SYNAPSIDA: DICYNODONTIA) TO THE
UPPER MADUMABISA MUDSTONE FORMATION (UPPER PERMIAN) OF THE LUANGWA BASIN, ZAMBIA

9:15 C.A. Sidor, A. Mann, C.F. Kammerer, F. Levy, K.D. Angielczyk, J. Museba, B.R. Peecook, R.M. Smith, S. Tolan, P.
Viglietti GORGONOPSIANS FROM THE PERMIAN OF ZAMBIA: PRELIMINARY DATA FROM THE LUANGWA
AND MID-ZAMBEZI BASINS.

9:30 K.D. Angielczyk, C.A. Sidor, S. Tolan, R.M. Smith, N. Barbolini, C.V. Beightol, J. Museba, S.J. Nesbitt, J.S. Steyer, N.J.
Tabor THE GEOGRAPHIC AND STRATIGRAPHIC DISTRIBUTIONS OF PERMIAN DICYNODONTS (THERAPSIDA,
ANOMODONTIA) IN THE MID-ZAMBEZI BASIN, ZAMBIA: ESTABLISHING A BASELINE FOR FUTURE RESEARCH

9:45 WITHDRAWN

10:15 H. George, N. Larkin A NEW NON-STAHLECKERIID KANNEMEYERIIFORM DICYNODONT FROM THE MANDA
BEDS OF TANZANIA ASSOCIATED WITH STRONGLY CURVED CLAWS PROVIDES INSIGHT INTO NICHE
PARTITIONING AMONG DICYNODONTS AND BIOTIC INTERCHANGE BETWEEN SOUTHERN AFRICA AND
SOUTH AMERICA DURING THE MIDDLE TRIASSIC

10:30 M. Whitney, K.D. Angielczyk, A. Huttenlocker BONE HISTOLOGY OF SPHENACODON (SYNAPSIDA:
PELYCOSAURIA) PROVIDES INSIGHT INTO THE 'PELYCOSAUR'-THERAPSID TRANSITION

10:45 C.P. Abbott SQUISHING THE SQUISHED: THE EFFECTS OF TAPHONOMIC DEFORMATION AND WEATHERING
ON THE INTERPRETATION OF TAXONOMIC VARIATION IN SPECIES OF LYSTROSAURUS (ANOMODONTIA) IN
THE KAROO BASIN, SOUTH AFRICA

11:00 J. Rawson, P. Gill, A. Martinelli, M. Soares, C. Schultz, E. Rayfield 3D ANATOMY OF THE CRANIOMANDIBULAR
JOINT OF DERIVED SOUTH AMERICAN CYNODONTS AND HOMOPLASY IN THE EVOLUTION OF THE
MAMMALIAN JAW

11:15 C.F. Kammerer, L.C. Pusch, H. Sues CRANIAL ANATOMY AND PALEOBIOLOGY OF AN ABUNDANT
TRAVERSODONTID CYNODONT FROM THE LATE TRIASSIC OF EASTERN NORTH AMERICA

11:30 L.A. Norton, J. Benoit, F. Abdala DETERMINING CANINE REPLACEMENT IN THE SMALLEST INDIVIDUALS
OF THRINAXODON LIORHINUS (THERAPSIDA, CYNODONTIA) USING X-RAY MICRO-COMPUTED TOMOGRAPHY

11:45 A. Milner, A.D. Marsh, H. Sues, J.C. Buchwitz, H.A. Carter, V. Santucci PRELIMINARY REPORT OF
TRITYLODONTID BONEBEDS IN THE LOWER JURASSIC KAYENTA-NAVAJO TRANSITION (GLEN CANYON
GROUP) AT GLEN CANYON NATIONAL RECREATION AREA, UTAH

12:00 A. Brant, C.A. Sidor EARLIEST OCCURRENCE OF AN INOSTRANCEVIID GORGONOPSIAN IN SOUTHERN
PANGEA: PRELIMINARY DATA FROM THE USILI FORMATION OF TANZANIA

SVP 2023 Program Guide 58



SATURDAY AFTERNOON, OCTOBER 21, 2023
TECHNICAL SESSION 19: THEROPODS - 11
MEETING ROOM JUNIOR BALLROOM A/B

MODERATORS: Maria Ciudad Real Ballestero and Jamese Napoli

1:45 R.E. Clawson, J.A. McLarty, R. Esperante UPPER CRETACEOUS (MAASTRICHTIAN) THEROPOD SWIM TRACES
IN BOLIVIA AND THEIR BEHAVIORAL AND PALEOENVIRONMENTAL SIGNIFICANCE

2:00 M.T. Carrano NEW INFORMATION ON THEROPOD MATERIALS FROM THE LOWER CRETACEOUS ARUNDEL
CLAY OF MARYLAND

2:15 M. Ciudad Real Ballestero, D. Vidal, P.C. Sereno COMPARATIVE NEUROANATOMY OF “MID CRETACEOUS”
APEX PREDATORY DINOSAURS OF AFRICA SUPPORTS NICHE PARTITION

2:30 D.W. Larson, A. Verstraete, D. Evans, K. Brink EVALUATING HETERODONTY USING THE ENAMEL
MICROSTRUCTURES OF SMALL THEROPOD DINOSAURS

2:45 D.C.D'Amore, D. Hone, E.D. Johnson-Ransom, E. Snively SPINOSAURIDS CONVERGE WITH EXTANT
CROCODYLIAN GENERALISTS IN TOOTH VARIABILITY: AN ANALYSIS OF HETERODONTY IN AQUATIC
FORAGERS THROUGH ALVEOLAR DIMENSIONS.

3:00 E.D. Johnson-Ransom, E. Snively, P.C. Sereno, C. Ross FINITE ELEMENT ANALYSIS OF FEEDING FUNCTION IN
THE SKULL OF SPINOSAURUS

3:15 E. Warner-Cowgill, M. Loewen, G.W. Storrs, M. Lamanna NEW INFORMATION ON THE CRANIAL ANATOMY
OF TORVOSAURUS (THEROPODA: MEGALOSAURIDAE) FROM THE UPPER JURASSIC MORRISON FORMATION

3:30 C. Boisvert, J. Perkins, B. Curtice TALES OF STRONG JAWS, ENIGMATIC PASTS, AND TINY FORELIMBS: A
TEMPORAL-SPATIAL LOOK INTO FIVE CLADES CONTAINING CARNIVOROUS MEGATHEROPODS AND THEIR
DIVERSITY ACROSS THE LATTER MESOZOIC ERA

3:45 Y. Kobayashi, T. Chinzorig, R. Takasaki, A. Fiorillo, K. Chiba, M. Saneyoshi, S. Ishigaki THE NORTHERNMOST
OCCURRENCE OF A DEINOCHEIRID ORNITHOMIMOSAUR FROM MONTANA (UPPER CRETACEOUS, JUDITH
RIVER FORMATION): ITS PALEOBIOGEOGRAPHIC AND BIODIVERSITY SIGNIFICANCE

4:00 J.G. Napoli, M.J. Powers, A.A. Ruebenstahl, J.T. Voris, T.L. Green, A.H. Turner, J.J. Flynn, P.J. Currie, M.A.
Norell CRYPTIC SPECIES IN THE THEROPOD FOSSIL RECORD

SATURDAY AFTERNOON, OCTOBER 21, 2023
TECHNICAL SESSION 20: MARINE MAMMALS & BATS
MEETING ROOM JUNIOR BALLROOM C
MODERATORS: Fernando Araujo Perini and Nickolas Brand

1:45 M.M. Harvell, N. Kohno A NEARLY COMPLETE SKELETON OF THE STELLER'S SEA COW (HYDRODAMALIS
GIGAS (ZIMMERMAN, 1780)) FROM THE LOWER PLEISTOCENE OF JAPAN REVEALS SOME ANATOMICAL
CHARACTERISTICS

2:00 J.P. Rule, T. Park, J.W. Adams, A. Evans, H. Richards, P. Scofield, J. Buckeridge, E.M. Fitzgerald AN ARCHAIC
SOUTHERN TRUE SEAL (SUBFAMILY MONACHINAE) FROM THE LATE NEOGENE OF NEW ZEALAND REVEALS
THE ORIGIN OF HIGH FREQUENCY HEARING IN PHOCIDAE

2:15 A. Spiess, A.M. Mychajliw, O.L. Olson, B. Newsom, C. Abin, K.S. Hughes, V. Paige, L. Parker, L.S. Snyderman, D.
Soctomah, S. Turvey, L. Welch, S. Williams, T. Rick, C.A. Hofman A GHOST ON THE COAST: MORPHOLOGICAL,
ISOTOPIC, AND GENOMIC INSIGHT INTO THE EXTINCTION OF THE SEA MINK (NEOGALE MACRODON)

2:30 A.S. Gohar, M.S. Antar, S. El-Sayed, H.M. Sallam NEW JUVENILE BASILOSAURID WHALE MATERIALS FROM
THE LATE EOCENE OF EGYPT PROVIDE CLUES ON DEVELOPMENTAL PATTERNS IN STEM CETACEA

2:45 N.A. Brand, M.D. Nelson, C.M. Peredo, M.D. Uhen SHARING A MORPHOSPACE: USING ELLIPTIC FOURIER
ANALYSIS TO (NOT) IDENTIFY HETERODONT CETACEAN CHEEK TEETH

3:00 M.D. Nelson SYSTEMATIC REVISION OF WASTEBASKET TAXA REFINES HYPOTHESES OF KEY
EVOLUTIONARY TRANSITIONS: A CASE STUDY OF THE SQUALODONTIDAE (CETACEA)
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R. Boessenecker, J.H. Geisler EXTREME DIVERSITY OF SPEAR-TOOTHED, WAIPATIID-GRADE DOLPHINS
(CETACEA:ODONTOCETI) FROM THE OLIGOCENE ASHLEY AND CHANDLER BRIDGE FORMATIONS OF SOUTH
CAROLINA, USA

K. Matsui, N. Pyenson, T. Tsuihiji, T. Ando FOSSIL BALEEN WHALES (CETACEA, MYSTICETI) SHOW THAT
BRAIN SHAPES ACHIEVED MODERN BEFORE BALEEN EVOLVED

J.H. Geisler, B.L. Beatty, R. Boessenecker ORIGIN OF FILTER-FEEDING IN MYSTICETI (MAMMALIA: CETACEA)
REVISITED

F.A. Perini, C.R. Moraes-Neto, P.G. Guedes, A.B. Carvalho, P.M. Toledo, J. Arroyo-Cabrales, L.D. Salles INSIGHTS
FROM MICROCT-SCAN OF THE EARLIEST FOSSIL BAT FROM BRAZIL — MORMOPTERUS (NEOMOPS) FAUSTOI
(CHIROPTERA: MOLOSSIDAE), AN OLIGOCENE HOLOTYPE LOST IN THE FIRE OF THE MUSEU NACIONAL

SATURDAY AFTERNOON, OCTOBER 21, 2023
TECHNICAL SESSION 21: SQUAMATES
MEETING ROOM JUNIOR BALLROOM D
MODERATORS: Meghan Forcellati and Helen Burch

C. Sullivan, S.M. Hamilton, 1. Paparella, P.R. Bell, N. Campione, F. Fanti, D.W. Larson, R.L. Sissons, M. Vavrek, M.J.
Balsai A SPECIMEN OF THE TAXONOMICALLY PRECARIOUS MONSTERSAURIAN LIZARD PALAEOSANIWA
CANADENSIS FROM THE UPPER CRETACEOUS WAPITI FORMATION OF NORTHERN ALBERTA, CANADA

R.B. Benson, S. Walsh, V. Fernandez, E. Griffiths, J. Head, S. Evans PARVIRAPTOR-LIKE SQUAMATE FROM THE
MIDDLE JURASSIC OF SCOTLAND

J. Jacisin, A. Meza, T. Xu, A. Boville, M. Kemp GREATER ANTILLEAN ANOLIS SKULLS AS A REPLICATE MODEL
SYSTEM FOR STUDYING ADAPTIVE RADIATION AND EVOLUTIONARY CONVERGENCE

M.R. Forcellati, J.G. Napoli, A.R. Zietlow, D. Meyer, M. Hanson, A. Watanabe, C. Raxworthy USING MACHINE
LEARNING AND PHYLOGENETIC COMPARATIVE METHODS FOR PREDICTION OF ECOLOGY IN FOSSIL TAXA
FROM INNER EAR BONY LABYRINTHS OF TOXICOFERANS (SQUAMATA, REPTILIA)

T. Jameson, J. Head THE PAST, PRESENT, AND FUTURE OF DRAGONS: USING ECOMETRICS TO STUDY THE
RESPONSES OF AUSTRALIAN VARANUS COMMUNITIES TO CLIMATE CHANGE

H. Petermann, D.W. Krause LIFE-HISTORY PARAMETERS OF THE LATE CRETACEOUS SNAKE FAUNA OF
MADAGASCAR

M. Riegler, L.W. Viiiola-Loépez, M.C. Vallejo-Pareja, J.R. Bourque, J.I. Bloch EARLY MIOCENE SNAKES FROM
FLORIDA AND A REASSESSMENT OF NORTH AMERICAN FOSSIL BOINES

I. Wilenzik, R. Pyron ADAPTED BIOGEOGRAPHY METHOD UTILIZING BOTH PALEOGEOGRAPHIC AND FOSSIL
DATA RECONSTRUCTS A EUROPEAN AND NORTHEASTERN ASIAN ORIGIN OF SQUAMATA

J. Head, M. Lawing, F. Kyalo Manthi, C. Mutinda, J. Miiller, S. Cote, D.J. Peppe, K.P. McNulty A NEOTROPICAL
WET-FOREST SNAKE LINEAGE FROM THE EARLY MIOCENE OF EQUATORIAL AFRICA: BIOGEOGRAPHIC AND
PALEOENVIRONMENTAL IMPLICATIONS

H.E. Burch, H. Eddins, M.R. Stocker, S.J. Nesbitt A POTENTIALLY VENOMOUS LIZARD-LIKE REPTILE FROM THE
LATE TRIASSIC (NORIAN) OF THE SOUTHWESTERN UNITED STATES

SATURDAY AFTERNOON, OCTOBER 21, 2023
REGULAR POSTER SESSION 4
MEETING ROOM GRAND BALLROOM B
Authors must be present from 4:30 — 6:30 p.m. on Saturday, October 21

A. Steele, M. Fabbri, J. Wiemann, C.P. Bohus, N. Caroll, J. O'Connor A NEW HIGHLY PRODUCTIVE MICROSITE
FROM THE HELL CREEK FORMATION, MONTANA (USA)

J.A. Moretti NEW EVIDENCE OF LATE PLEISTOCENE VERTEBRATE DIVERSITY AND CHRONOLOGY FROM AN
ONGOING INVESTIGATION OF INNER SPACE CAVERN ON THE EDWARDS PLATEAU OF TEXAS.

J.E. Tharp, AJ. Kiss STRUCTURAL AND EVOLUTIONARY ADAPTATIONS IN THE EYE LENS OF THE FREEZE-
TOLERANT NORTH AMERICAN WOOD FROG (RANA SYLVATICA)
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S.P. Zbinden, M.C. Vallejo-Pareja, J.R. Bourque, D.C. Blackburn, J.I. Bloch FOSSIL SALAMANDERS (AMPHIBIA,
CAUDATA) FROM THE OLIGOCENE OF FLORIDA

A. Lemierre THE RETURN OF THE MUMMY: HOW EOCENE FROG MUMMIES FROM THE QUERCY
PHOSPHORITES (SW, FRANCE) SHED LIGHT ON AN EUROPEAN PRESENCE OF AN AFRICAN CLADE

R.K. Hunt-Foster, J.R. Foster, A. Hunt, J.I. Kirkland, K. Trujillo DISTRIBUTION OF AMPHIBIANS IN THE
MORRISON FORMATION (UPPER JURASSIC) OF THE ROCKY MOUNTAIN REGION, USA

B.A. Clark, D.J. Varricchio CT SCANNING AND BRIEF DESCRIPTION OF CRETACEOUS ANURAN MATERIAL
FROM PTEROSAUR HILL, TWO MEDICINE FORMATION, MONTANA

L.J. Rose, A.B. Heckert, J.P. Hancox TAXONOMIC SIGNIFICANCE OF LUNGFISH (SARCOPTERYGII: DIPNOI)
TOOTH PLATES IN THE LOWER TRIASSIC (OLENEKIAN) BURGERSDORP FORMATION OF DRIEFONTEIN, SOUTH
AFRICA

B. Fuller, A. Ramén, K. Claeson MORPHOLOGY AND SYSTEMATICS OF LATE CRETACEOUS LUNGFISHES FROM
MADAGASCAR

C. Qu, Z. Pan, Y. Zhao, M. Zhu, J. Lu A NEW POROLEPIFORM FISH FROM THE MIDDLE DEVONIAN, QUIJING,
YUNNAN, CHINA

R. Ahmad, A. Khan, M. Waseem ENAMEL HYPOPLASIA IN EXTINCT CERVIDS (DEER) AND THEIR ECOLOGICAL
RESPONSES TOWARDS THE PLIOCENE HABITATS

A.R. Evans, J. Edwards THE GROWTH AND FORM OF HORNS IN MAMMALS AND DINOSAURS

D.R. Prothero, B.L. Beatty SYSTEMATICS OF THE LONG-NOSED FLORIDATRAGULINE CAMELS
(ARTIODACTYLA: CAMELIDAE)

M.I. Pardi, A. Woodruff, E. Mueller - Filipes, L. DeSantis POPULATION-LEVEL DIETARY PROXIES DOCUMENT
THE FORAGING BEHAVIOR OF FLAT-HEADED PECCARIES (PLATYGONUS COMPRESSUS) DURING SEASONAL
DENNING IN BAT CAVE (OZARK PLATEAU, PULASKI CO., MO, USA)

J.H. Miller, H. McDonald, M. Gaetano BIOGEOGRAPHIC REORGANIZATION OF LATE PLEISTOCENE-HOLOCENE
CARIBOU (RANGIFER TARANDUS)

J. Gegner, S. Robson, J. Theodor AN ANALYSIS OF THE INNER AND MIDDLE EAR OF MERYCOIDODON

D.C. Kalthoff, G. Nesset Mattsson, T. Mors, G.M. Semprebon HARE-SIZED CAINOTHERIIDAE (MAMMALIA,
ARTIODACTYLA) RELIED ON A FRUIT-DOMINATED BROWSING DIET

K.I. Watmore, D.R. Prothero DIETARY MODIFICATIONS OF THE TEETH IN THE EARLY MIOCENE
STENOMYLINE CAMELS (CAMELIDAE: ARTIODACTYLA)

E. Greiner, E. Orlikoff, W. El-Shaarawi, R. Sherwood DENTAL MESOWEAR AND HYPSODONTY INDEX FROM
TUGEN HILLS SUCCESSION BOVIDAE DEMONSTRATE RELIANCE ON MIXED-FEEDING AND INCORPORATION
OF ABRASIVE DIETARY MATERIAL FROM LATE MIOCENE INTO PLIO-PLESITOCENE

S.M. Santos, D.R. Prothero ALLOMETRIC TRENDS IN LIMB REDUCTION OF THE PLEISTOCENE DWARF
MOUNTAIN GOAT OREAMNOS HARRINGTONI (ARTIODACTYLA: BOVIDAE)

A. Ayanarajan, D. Fraser, J. Mallon HORN SIZE VARIATION WITH LATITUDE IN BISON BISON

A.F. Schwartz, L. DeSantis, R.S. Scott DENTAL MICROWEAR TEXTURE ANALYSIS OF SYMPATRIC SPECIES OF
BASAL UNGULGATES (MAMMALIA, PHENACODONTIDAE) FROM EARLY PALEOGENE NORTH AMERICA

S.M. Belabbes, L.N. Weaver, S.G. Chester, T. Lyson FIRST OCCURRENCE OF THE EARLY PALEOCENE MAMMAL
HEMITHLAEUS IN THE DENVER BASIN, COLORADO, WITH IMPLICATIONS FOR TOOTH REPLACEMENT IN
ARCHAIC UNGULATES

M. Riley, L.N. Weaver, T. Lyson FIRST CRANIUM OF THE ENIGMATIC ARCHAIC UNGULATE
MAMMAL 'CARCINODON' IN THE DENVER BASIN, COLORADO, PROMPTS REEVALUATION OF THAT GENUS

L.T. Holbrook, S.G. Chester A CRANIUM OF CHRIACUS BALDWINI (MAMMALIA, ARCTOCYONIDAE) FROM THE
PALEOCENE OF NEW MEXICO, USA, AND THE PHYLOGENETIC POSITION OF CHRIACUS
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B289
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B. Rodwell THE FIRST KNOWN CERVICAL VERTEBRAE OF AN OMOMYOID PRIMATE, SHOSHONIUS COOPERI,
AND THEIR BEARING ON TARSIER, ANTHROPOID, AND HAPLORHINE RELATIONSHIPS

R.I. Collins, M.R. Borths, C. Borrelli THE JUVENILE CRANIUM AND UPPER DECIDUOUS DENTITION
OF MEGALADAPIS MADAGASCARIENSIS (LEMUROIDEA, STRESIRRHINE, PRIMATES)

Y. Kimura, K. Yamada, I. Casanovas-Vilar, T.E. Cerling, A. Seki MILK EFFECT ON TOOTH ENAMEL, BREATH,
AND FASTING OF SMALL MAMMALS FROM FEEDING-CONTROLLED EXPERIMENTS FOR CARBON STABLE
ISOTOPES

S.G. Chester, J.W. Crowell, N. Mahadevan, B.T. Hovatter, G. Wilson Mantilla QUANTIFYING PURGATORIID
PLESIADAPIFORM DENTAL VARIATION AND DOCUMENTING SPECIES RICHNESS IN THE MIDDLE TULLOCK
MEMBER, FORT UNION FORMATION, NORTHEASTERN MONTANA

J.W. Crowell, K. Beard, S.G. Chester NEW INSIGHTS INTO THE CRANIAL ANATOMY OF THE PALEOCENE
PLESIADAPIFORM PLESIOLESTES NACIMIENTI (EUARCHONTA, PALAECHTHONIDAE)

S. Lopez-Torres, O. Bertrand, L. Fostowicz-Frelik, M. Lang, C.J. Law, G. San Martin Flores, M. Schillaci, M.T.
Silcox BRAIN SIZE ALLOMETRY AND ENCEPHALIZATION QUOTIENTS IN EUARCHONTOGLIRES

C.C. Gilbert, R. Secord, A.E. Chew, S.G. Chester NEW PRIMATE FOSSILS ACROSS THE EARLY EOCENE
CLIMATIC OPTIMUM OF THE WIND RIVER BASIN, WYOMING

S.E. Cobb, E. Locke, D. La, C. Kirchhoff, C. Terhune, S.B. Cooke A MODEL FOR ESTIMATING PRECISE DIETARY
COMPOSITION OF FOSSIL ANTHROPOIDS

LK. Lundeen ADDITION, LOSS, AND EXPANSION OF OLFACTORY TURBINALS AMONG EXTINCT AND EXTANT
PRIMATOMORPHANS

K.L. Rust, K. Beard ASSESSING MORPHOLOGICAL CHANGE IN THE UPPER DENTITION OF THE TETONIUS —
PSEUDOTETONIUS (MAMMALIA, PRIMATES) LINEAGE FROM THE WILLWOOD FORMATION (EARLY EOCENE)
IN THE BIGHORN BASIN OF WYOMING, USA

I. Edwards, F. Socki, D.L. Fox GEOMETRIC MORPHOMETRICS OF MANDIBLES: A 3D MODEL FOR THE
EVOLUTION OF MANDIBULAR TRAITS OF THE GEOMYOIDEA CLADE (ORDER: RODENTIA).

S. Skwarcan WHY WOODRATS GIVE ME NIGHTMARES: A PHOTOGRAPHIC ATLAS OF DENTAL MORPHOLOGY

M.R. Wyatt, N.S. Vitek, T.M. Smiley MODERN SPATIAL DIVERSITY, DISPARITY, AND TURNOVER IN THE
HETEROMYIDAE (RODENTIA)

B. Neale, J.H. Miller, E. Wald, P.S. Druckenmiller SMALL MAMMAL REMAINS FROM RAPTOR PELLETS PERSIST
ON TUNDRA FOR AT LEAST DECADES (ARCTIC NATIONAL WILDLIFE REFUGE, ALASKA)

M.P. Ball, D.M. Poorboy, F. Socki, J.J. Calede A DEEP TIME PERSPECTIVE ON BITE FORCE: A CASE STUDY IN
GEOMORPH RODENTS

M. Grau-Camats, I. Casanovas-Vilar, C.J. Crowe, J.X. Samuels GLIDING BETWEEN CONTINENTS: THE RECORD
OF THE FLYING SQUIRREL MIOPETAURISTA (SCIURIDAE, RODENTIA) IN NORTH AMERICA

D. Flores, S. Hopkins 2D MORPHOMETRIC ANALYSIS OF THE FIRST MOLAR OF MUROID RODENTS

P.J. Lewis, K.M. Jenkins, D. Flores, W. Godwin, C.J. Bell ADDITIONAL RECORD OF CAPYBARAS ON THE TEXAS
GULF COAST

A.D. Rincéon PHYLOGENY OF DINOMYIDAE RODENTS (RODENTIA, CAVIOMORPHA) FROM THE MIOCENE OF
NORTHEN SOUTH AMERICA

T.B. Bennett, D.B. Patterson, A. Mead EFFECTS OF SNAKE DIGESTION ON SMALL MAMMAL SKELETONS
E. Fulwood PROBING THE DISTINCTIVE PREMOLARS OF PENTACODONTIDS (EUTHERIA: MAMMALIA)
F.A. Perini, S. Lages, J.J. Flynn REDESCRIPTION AND ANALYSIS OF THE CRANIAL ANATOMY AND

PHYLOGENETIC AFFINITIES OF PLEUROSTYLODON MODICUS, AMEGHINO 1897 (MAMMALIA,
NOTOUNGULATA)
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B293 A. McGrath, D.A. Croft, J.D. Carrillo, M.G. Suarez Perez, A. Link Ospina NEW LITOPTERN
(PANAMERIUNGULATA; MAMMALIA) SPECIMENS FROM LA VENTA (MIOCENE; COLOMBIA) AND
ECOMORPHOLOGY OF NEOGENE HERBIVORE COMMUNITIES ACROSS THE PANAMANIAN SEAWAY

B294 S. Lehr, H. Velazquez, F. Anaya, B.J. Shockey MESOTHERIID NOTOUNGULATES FROM A NEW DESEADAN
LOCALITY IN SW BOLIVIA

B295 P.D.Itie THE CROSS DATING OF A PALEOGENE TYOPTHERIA TO DETERMINE THE AGE AND RANGE OF THE
CACHAPOAL

B296 L. Veine-Tonizzo, J. Tissier, M. Bukhsianidze, D. Vasilyan, D. Becker CRANIAL MORPHOLOGY AND
PHYLOGENETIC RELATIONSHIPS OF AMYNODONTIDAE SCOTT & OSBORN, 1883 (PERISSODACTYLA,
RHINOCEROTOIDEA)

B297 O.A. Goodchild, S. Rosen, J. Tissier, J. Meng MORPHOLOGY OF THE PETROSAL AND BONY LABYRINTH OF
EXTINCT EQUIDAE (PERISSODACTYLA) AND PRELIMINARY PHYLOGENETIC ANALYSIS

B298 S. Killingsworth, B.J. MacFadden SPECIES OCCURRENCES OF LATE MIOCENE HORSES (EQUIDAE) FROM
FLORIDA: SAMPLING, ECOLOGY, OR BOTH?

B299 A.D. Weber, D.A. Croft XENARTHRAN MORPHOLOGICAL DISPARITY AND IMPLICATIONS FOR CINGULATE
TAXONOMY

B300 R.J. Gay, K. Bingham, M. Berry, P. Walker, J. Lopez, T. Deemyad ROBODINO: ADVANCES IN ROBOTICS AS
APPLIED TO A PALEONTOLOGY INTERACTIVE DISPLAY

B301 S.K.Drumbheller, C.A. Boyd, M. Mayhall, E. Stalker, M. Householder THE CURSE OF THE MUMMY’S HAND: DIGIT
CONSOLIDATION WITH MULTI-DIGIT NAIL PARTICIPATION REVEAL A NOVEL FORM OF SYNDACTYLY IN THE
HAND OF A MUMMIFIED EDMONTOSAURUS

B302 J. Scannella, K. Purens, J.R. Horner A MORPHOMETRIC ASSESSMENT OF CRANIAL ONTOGENETIC AND
EVOLUTIONARY TRENDS IN TRICERATOPS FROM THE HELL CREEK FORMATION, MONTANA

B303 M.A. Chiappone, M. Guala, R. Rogers, P. Makovicky CHARACTERIZING TRANSPORT IN HADROSAUROID
DINOSAURS: AN ACTUALISTIC EXPERIMENTAL APPROACH TO FLUVIAL TAPHONOMY

B304 A. Evangelista, N. Campione, J. Scannella A GIGANTIC HADROSAURID SPECIMEN FROM THE UPPERMOST
CRETACEOUS HELL CREEK FORMATION OF MONTANA WITH IMPLICATIONS FOR DINOSAUR DIVERSITY

B305 H.M. Avrahami, C.M. Hauser, L.E. Zanno NEW ADDITIONS TO THE EARLY DIVERGING ORNITHISCHIAN
ZEPHYROSAURS SHAFFI FROM THE CRETACEOUS CLOVERLY FORMATION OF NORTH AMERICA

B306 J. Wilson, M.J. Ryan, G.M. Erickson, P.S. Druckenmiller NEW CRANIAL MATERIAL OF THE CENTROSAURINE
CERATOPSID DINOSAUR PACHYRHINOSAURUS PEROTORUM FROM THE CAMPANIAN PRINCE CREEK
FORMATION, ALASKA

B307 K. Nguyen, P.J. Currie CONSPICUOUS PARIETAL ASYMMETRY IN TWO CENTROSAURINE TAXA FROM
ALBERTA, CANADA

B308 D.S.Large FIRST OCCURRENCE OF GARGOYLEOSAURUS (DINOSAURIA: ANKYLOSAURIA) IN UTAH; THE
IMPORTANCE OF OSTEODERMS FOR THE PURPOSE OF TAXONOMY

B309 K. Obuszewski, N. Smith AN OSTEOHISTOLOGICAL ANALYSIS OF TRICERATOPS POSTORBITAL HORNS

B310 K.C. Rayburn, J. King, F. Varriale, M. Son, G. Phillips NEW INSTANCES OF CERATOPSIAN (DINOSAURIA:
CERATOPSIA) TEETH FROM APPALACHIA IMPLY MULTIPHASE LATE CRETACEOUS MIGRATIONS

B311 D.D. Johnson, L. Turner, G. Austin, Z. Hannebaum, D.J. Varricchio WALKING ON EGGSHELLS - BONE
MODIFICATION AND ‘DINOTURBATION’ AT EGG MOUNTAIN, MT USA

B312 B. Conway, J.E. Peterson DISTRIBUTION, FREQUENCY, AND HISTOLOGY OF PATHOLOGICAL ELEMENTS IN
CENTROSAURINAE

B313 J.I Kirkland, D.D. DeBlieux, E. Warner-Cowgill, J.R. Lively NEW POLACANTHINE ANKYLOSAURS FROM THE
BASAL CRETACEOUS (BERRIASIAN), LOWER YELLOW CAT MEMBER (YCM) OF THE CEDAR MOUNTAIN
FORMATION (CMF), NORTHERN PARADOX BASIN, GRAND COUNTY, UTAH

B314 W.Ma MASTICATORY BIOMECHANICS IN THE ANKYLOSAURIAN DINOSAUR PANOPLOSAURUS MIRUS
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B333
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B335

E.G. Cross, V. Arbour AN ANKYLOSAUR FEMUR FROM THE DUNVEGAN FORMATION OF NORTHEASTERN
BRITISH COLUMBIA

L.S. Hutchinson, P. Ullmann, J.S. Keller, J.R. Moore TAPHONOMIC AND RARE EARTH ELEMENT ANALYSIS OF
HADROSAUR FEMUR FROM PALEOCENE ROCKS IN THE SAN JUAN BASIN, NEW MEXICO

A. Danison, C. Heck, H. Flora, H. N. Woodward DINO JOHN DOE: UTILIZING OSTEOHISTOLOGY AND
MORPHOMETRICS IN SPECIES IDENTIFICATION OF AN ISOLATED ORNITHISCHIAN TIBIA FROM THE LATE
CRETACEOUS

B. Perkins, J. Reizner THE METABOLIC RATE OF EINIOSAURUS PROCURVICORNIS DETERMINED WITH
PHYLOGENETIC EIGENVECTOR MAPS

L.T. Dickson, V. Arbour TRIDACTYL FOOTPRINTS REFERABLE TO ANOMOEPUS SP. FROM THE LATE
JURASSIC-EARLY CRETACEOUS MIST MOUNTAIN FORMATION OF SOUTHEASTERN BRITISH COLUMBIA

V.J. Radermacher, P. Makovicky, C.A. Suarez, M. Suarez, M. Allen A NODOSAUR TRACK (TETRAPODOSAURUS)
FROM THE EARLY CRETACEOUS SYKES MOUNTAIN FORMATION OF WYOMING

S.L. Booth, Z. Boles DESCRIPTION OF THE SMALLEST KNOWN SPECIMEN OF THE PLEURODIRAN SEA
TURTLE TAPHROSPHYS SULCATUS FROM THE EDELMAN FOSSIL PARK, MANTUA TOWNSHIP, NEW JERSEY,
AND IMPLICATIONS OF ONTOGENY ON ITS ECOLOGY

J. Prall, G. Panasci, Z. Hannebaum, D.A. Orme, D.J. Varricchio NEW BASILEMYS TURTLE FROM THE UPPER
CRETACEOUS FRONTIER FORMATION NEAR LIMA, MT

D.W. Larson, V. Arbour, S. McLachlan FIRST RECORD OF TURTLE EGGS FROM THE UPPER CRETACEOUS
NANAIMO GROUP OF VANCOUVER ISLAND, BRITISH COLUMBIA, CANADA

VIRTUAL POSTERS
R. Germano, N. Ferregueti, Y.L. Leite TRIVIA GAME AS A TOOL FOR TEACHING EVOLUTION, PALEONTOLOGY
AND THE HISTORY OF LIFE TO UNDERGRADUATE STUDENTS

P.J. Wilson PROCEDURE FOR THE DOCUMENTATION OF PALEONTOLOGICAL LOCALITIES AT BADLANDS
NATIONAL PARK, INTERIOR, SOUTH DAKOTA

S. Hilburn, D. Capps, P. Brease, V. Santucci A NEW PALEONTOLOGICAL RESOURCES MANAGEMENT PLAN FOR
DENALI NATIONAL PARK AND PRESERVE

A. Prieto-Marquez, J. Wagner A NEW EARLY-DIVERGING HADROSAURID (DINOSAURIA: ORNITHOPODA)
FROM THE UPPER CAMPANIAN AGUJA FORMATION OF TRANS-PECOS TEXAS, USA

G.M. Semprebon MULTI-PROXY DIETARY RECONSTRUCTION OF DERIVED EQUINAE FROM THE MIOCENE
THROGH THE PLIO-PLEISTOCENE OF NORTH AMERICA

E. Einarsson, J.A. Gren, S. Johansson X-RAY MICROTOMOGRAPHY AND 3D VISUALIZATION OF A PLESIOSAUR
PROPODIAL (REPTILIA: SAUROPTERYGIA) FROM THE LATE CRETACEOUS OF SOUTHERN SWEDEN PROVIDES
INSIGHTS IN BONE HISTOLOGY, BONE MICROSTRUCTURES, AND BONE GROWTH.

M. Montellano Ballesteros, M. Vazquez, C. Barron-Ortiz, J.E. Ramos-Heredia, J.A. Ramos-Heredia NEW MATERIAL
OF A GROUND SLOTH NOTHROTHERIOPS SP. MAMMALIA: XENARTHRA) FROM THE EL CEDAZO LOCAL
FAUNA, AGUASCALIENTES, MEXICO

J. Botha, K. Chapelle, P. Barrett, R. Benson, T. Seerane, F. Tolchard, J. Choiniere RAPID GROWTH IN A NEW LATE
TRIASSIC POPOSAUROID FROM THE SOUTH AFRICAN KAROO BASIN

A. Moopen, K. Chapelle, R. Benson, P. Barrett, J. Botha, J. Choiniere SOUTH AFRICA'S EARLIEST GIANT: THE
SYSTEMATICS AND PALEOBIOLOGY OF A NEW SAUROPODOMORPH DINOSAUR

T. Tsubamoto, Y. Kunimatsu, M. Nakatsukasa THE CAINOCHOERINAE (MAMMALIA, ARTIODACTYLA, SUIDAE)
FROM THE BASAL UPPER MIOCENE NAKALI FORMATION, KENYA

R. Moya-Costa, O. Bertrand, A. Lujan, I. Casanovas-Vilar, M. Furi6 HEDGEHOG PALEONEUROLOGY: VIRTUAL
BRAIN ENDOCAST OF POSTPALERINACEUS VIRETI (EULIPOTYPHLA, MAMMALIA) AND COMPARISON WITH
EXTANT ERINACEIDAE

A.K. Valcourt, V. Arbour CANADA'S MOST COMPLETE MERYCOIDODON FOSSIL
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B351

B352

B353

B354

B355

B356

R.R. Rayner, R. Butler, C.F. Kammerer, J. Choiniere AN EXAMINATION OF GOMPHODONT MATERIAL FROM
THE CYNOGNATHUS ASSEMBLAGE ZONE OF THE BURGERSDORP FORMATION OF SOUTH AFRICA AND THE
IDENTIFICATION OF THREE NEW SPECIES, WITH POTENTIAL IMPLICATIONS ON STRATIGRAPHICAL
CORRELATIONS

T. Tanaka, K. Chiba, T. Ikeda, M.J. Ryan, K. Kubota A BASAL NEOCERATOPSIA (ORNITHISCHIA: CERATOPSIA)
FROM THE LOWER CRETACEOUS OHYAMASHIMO FORMATION (ALBIAN), SOUTHWESTERN JAPAN

M. Boisville, N. Chatar, N. Kohno NEW SPECIMENS OF PLIO-PLEISTOCENE ODOBENINES FROM THE NORTH
SEA GIVE NEW INSIGHT ON THE PAST DIVERSITY OF THE GENUS ONTOCETUS

V.A. Pérez Crespo, G. Pérez-Roldan, E. Cienfuegos-Alvarado, F. Otero FEEDINGS HABITS OF PLEISTOCENE
MAMMALS FROM RANCHO CARAMBANCHEL, SAN LUIS POTOSI, MEXICO: BIOGEOCHEMICAL APPROACH

A.A. Rytel, D. Surmik, T. Szczygielski, T. Scheyer UNIQUE INTERNAL ANATOMY OF CERVICAL VERTEBRAE
DISCOVERED IN TRIASSIC ARCHOSAUROMORPHS FROM CENTRAL EUROPE

D.D. Badea, M. BRANZILA, B. RATOI THE FIRST APPARENCE OF A SMALL-SIZED BEAVER (CASTORIDAE,
MAMMALIA) FROM THE LATE MIOCENE (EARLY TUROLIAN) OF MOLDAVIAN PLATFORM, EASTERN
ROMANIA

B. Curtice, R. Wilhite DESCRIPTION OF NEW BRACHIOSAURID MATERIAL FROM THE LATE JURASSIC
MORRISON FORMATION DRY MESA DINOSAUR QUARRY, REDESCRIPTION OF POTTER CREEK
BRACHIOSAURID REMAINS, AND REFERRAL OF NEW LOCALITIES TO BRACHIOSAURUS

T. Ikeda, H. Ota, T. Tanaka A NEW FOSSIL LIZARD WITH TRICUSPID TEETH FROM THE LOWER CRETACEOUS
OHYAMASHIMO FORMATION OF THE SASAYAMA GROUP, HYOGO, JAPAN

M. Dantas, A. Cherkinsky INTERRELATION OF RADIOCARBON AGES BONE FRACTIONS IN THE BRAZILIAN
INTERTROPICAL REGION

L. Roriz, M. Dantas COULD SMILODON CLIMB TREES?

L.A. Fox-Pendergrast, A.P. Cossette NEW EVIDENCE SUGGESTS THAT DEINOSUCHUS RIOGRANDENSIS SHOULD
FORM THE TYPE SPECIES OF DEINOSUCHUS

A.P. Cossette CHRYSOCHAMPSA MYLNARSKII FROM THE EARLY EOCENE GOLDEN VALLEY FORMATION OF
NORTH DAKOTA, U.S.A. REVEALS A LATE-LIVED MEMBER OF A CRETACEOUS CLADE

A. Sullivan, K. Poole CRANIAL ANATOMY AND PHYLOGENETIC ANALYSIS OF BASAL
IGUANODONTIAN HIPPODRACO SCUTODENS WITH HIGH RESOLUTION COMPUTED TOMOGRAPHY

R.V. Hill, R. Sarr, X.A. Jenkins, L. Tapanila, M.A. O'Leary AN ASSEMBLAGE OF VERTEBRATE MACROFOSSILS
AND MICROFOSSILS FROM THE LATE CRETACEOUS OF SENEGAL

S.Z. Gibson, S.M. Ott NEWLY DISCOVERED FISH FAUNA FROM THE UPPER TRIASSIC DOCKUM GROUP OF
WESTERN TEXAS

E. Snively, A. Pennings, E.D. Johnson-Ransom, A. Claxton "NUTCRACKER" BITE MECHANICS IN TYRANNOSAURUS
REX TESTED WITH MULTI-PERMUTATION STRUCTURAL ANALYSES

T. Aureliano, A.M. Ghilardi THE EVOLUTION OF THE AIR SAC SYSTEM IN NON-AVIAN THEROPOD
DINOSAURS: EVIDENCE FROM THE UPPER CRETACEOUS OF MADAGASCAR

S. Lautenschlager ORBIT SIZE AND ESTIMATED EYE SIZE AND THEIR IMPLICATIONS FOR VISUAL
CAPABILITIES IN DINOSAURS AND OTHER ARCHOSAURS

M. Ammar, A. Igbal, A. Khan, M. Waseem, A. Naseer SEXUAL DIMORPHISM REVEALED THROUGH
CRANIOMETRICAL ANALYSIS IN MACACA MULATTA FROM NORTHERN PAKISTAN

S.P.Zack A NEW SPECIES OF SIMIDECTES FROM THE EARLY UINTAN OF CALIFORNIA CLARIFIES THE
AFFINITIES OF THE GENUS

L. Chapa, P. Chapa, A. Nourie, E. Wolff, J.R. Moore UNCOVERING DINOSAUR DEATH POSE: UTILIZING

QUANTITATIVE AND QUALITATIVE METHODS TO ANALYZE THE DRIVERS OF OPISTOTHONIC DEATH
POSTURE IN DINOSAURS
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J.R. Milligan, E. Bamforth, M.G. Mangano, L.A. Buatois RHIZOETCHING TRACE FOSSILS
ON TRICERATOPS BONES FROM THE LATEST CRETACEOUS FRENCHMAN FORMATION, SASKATCHEWAN,
CANADA; INSIGHT INTO RECONSTRUCTING TAPHONOMIC PATHWAYS OF VERTEBRATES IN PALEOSOLS

B. Holgado A NEW PHYLOGENETIC PROPOSAL OF THE PTERANODONTOIDEA WITH SPECIAL FOCUS ON THE
PTERANODOTIA AND A MORPHOMETRIC ANALYSIS OF THE NYCTOSAURIDAE

M.C. Carpenter BADLANDS NATIONAL PARK: INTEGRATING SCIENTIFIC EDUCATION, OUTREACH, AND
CITIZEN SCIENCE WITH AN OPEN CONCEPT FOSSIL PREPARATION LAB

P. Houde FIRST POTENTIAL RECORD OF “TERROR BIRD” FROM THE PALEOGENE OF NORTH AMERICA (AVES:
CARIAMIFORMES: PHORUSRHACIDAE)

S.E. Jasinski A FOSSIL BOX TURTLE FROM NEAR THE MIOCENE-PLIOCENE BOUNDARY AND ITS POTENTIAL

ROLE IN THE SEMI-AQUATIC TO TERRESTRIAL LIFESTYLE TRANSITION DURING THE EVOLUTION
OF TERRAPENE (EMYDIDAE)
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Technical Session 18: Synapsids (Saturday, October
21,2023, 8:00 AM)

SQUISHING THE SQUISHED: THE EFFECTS
OF TAPHONOMIC DEFORMATION AND
WEATHERING ON THE INTERPRETATION
OF TAXONOMIC VARIATION IN SPECIES OF
LYSTROSAURUS (ANOMODONTIA) IN THE
KAROO BASIN, SOUTH AFRICA

Abbott, Caroline P.

Committee on Evolutionary Biology, The University
of Chicago, Chicago, Illinois, United States

The Permo-Triassic Mass Extinction (PTME; 251.9
Ma) was the worst biodiversity crisis in Earth history,
with high levels of extinction, altered community
structures, and lasting life history and physiological
shifts for individual taxa. The terrestrial PTME is
well-recorded in the Karoo Basin, South Africa,
where it has been well-studied for over a century.
Abundant taxa, such as the dicynodont Lystrosaurus,
are useful for biostratigraphy and understanding the
PTME because of their large sample size and broad
geographic distribution. Furthermore, changes in
Lystrosaurus’ body size, histology, and ontogeny
during the PTME are a compelling system for
understanding macroevolutionary life history shifts in
response to climate change.

Historically, Lystrosaurus taxonomy included 27
morphospecies, many of which were based on
different deformation styles of similar skulls.
Currently, four species are recognized in the Karoo:
L. maccaigi, L. curvatus, L. declivis, and L. murrayi.
Boundaries between these species are more reliable,
but still suffer from taphonomic biases, including
deformation and weathering. Given its central role in
studies of the PTME, improved species diagnoses for
Lystrosaurus are needed that account for how
taphonomy and deformation affect specimen
identification.

I assessed 45 discrete characters in over 120
Lystrosaurus crania across a range of sizes, inferred
ontogenetic stages, and prior species assignments.
Lystrosaurus crania exhibit a wide range of brittle
and plastic deformation modes across all species and
ontogenetic/size stages. The two Permian species, L.
curvatus and L. maccaigi, are diagnosable regardless
of ontogeny, size, and deformation, and almost
certainly represent true morphospecies. The two

Triassic species are more problematic due to their
similarity and the effects of taphonomy. Although
qualitatively it is clear that there is more than one
Triassic species of Lystrosaurus, the classic
diagnostic features between L. murrayi and L.
declivis are highly subject to alteration based on
deformation, historic preparation, and other
taphonomic processes. Triassic skulls are more likely
to be called “L. murrayi” if dorsoventrally
compressed and more likely to be called “L. declivis”
if mediolaterally and/or anteroposteriorally
compressed. These results highlight the need for
additional quantification of ontogenetic changes in
Lystrosaurus, and consideration of taphonomy in
taxonomic and phylogenetic work on the genus.

Funding Sources Donald Steiner Award and Hinds
Fund Award, Biological Sciences Division, The
University of Chicago

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

A UNIQUE PATHOLOGY IN AN
APATOSAURINE (SAUROPODA,
DIPLODOCIDAE) FEMUR FROM THE
MORRISON FORMATION (UPPER JURASSIC)
OF WYOMING, USA

Acosta, Matilde R.!, Koenig, Elaude?, Blomberg,
Owen H.2, Kufner, Aaron M.3, Haridy, Yara*,
Lovelace, David M.}

ILife Science Communication, University of
Wisconsin-Madison, Madison, Wisconsin, United
States, 2Department of Integrated Biology, University
of Wisconsin-Madison, Madison, Wisconsin, United
States, *Department of Geoscience, University of
Wisconsin- Madison, Madison, Wisconsin, United
States, “*Organismal Biology and Anatomy,
University of Chicago, Chicago, Illinois, United
States, *University of Wisconsin Geology Museum,
Madison, Wisconsin, United States

Pathologies of sauropod limbs are understudied and
not well understood despite the implications they
may have for the physiology, disease, as well as
mode and rate of healing for animals living at the
limits of structural possibility for vertebrates. During
the preparation of a femur (UWGM 7213) from the
Westphal Quarry in Wyoming, a scalloped
excavation with a raised margin was observed
encompassing a small portion of the lateral condyle
and much of the anterolateral epicondylar surface.
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This feature is reminiscent of erosive pathology with
secondary bone reaction and appears to be a novel
and undocumented pathology in a sauropod dinosaur
knee joint. The Westphal Quarry is a bone bed from
the upper Morrison Formation in the east-central
Bighorn Basin, WY, recognized to be a multitaxic
vertebrate assemblage dominated by apatosaurine
sauropod remains. Although the majority of elements
are disarticulated, some show association. For
example, UWGM 7214 is a partially articulated
pelvis consisting of left and right ischia, a left pubis,
and has a strong association with UWGM 7213. We
compared UWGM 7213 with other diplodocid
femora and with the modern and paleopathology
literature to better understand mechanisms of the
potential injury and subsequent bone modification.
Preliminary comparisons suggest the pathology is
consistent with an erosive reaction due to soft tissue
inflammation resulting in pressure that may have
incited subperiosteal osteoclastic activity. Lesions
such as the one in this specimen can be induced by
internal diseases such osteoarthritis, degenerative
subchondral bone cysts, or even cancer. However,
similar lesions can result from traumatic injuries that
cause secondary infection or improperly heal over
time. Therefore, additional analysis such as computed
tomography and histological sections are critical to
the differential diagnosis of this Late Jurassic knee
pathology. Both the likely impact this injury had on
mobility and that the injury appears to have been
healed suggest potential herd behaviors towards an
injured member. Moreover, this paleopathological
study will help improve our understanding of the
healing physiology of sauropods.

Funding Sources Friends of the Geology Museum;
Sherry Lesar Fund for Geological Wonder

Technical Session 16: Theropods - I (Saturday,
October 21, 2023, 8:00 AM)

TYRANNOSAURID HINDLIMB FROM THE
JAVELINA FORMATION (LATE
CRETACEOUS, MAASTRICHTIAN) OF BIG
BEND NATIONAL PARK, TEXAS

Adams, Thomas L.!, Tykoski, Ronald S.2,
Drumbheller, Stephanie K.3, N. Woodward, Holly*

!Curatorial, Witte Museum, San Antonio, Texas,
United States, >Perot Museum of Nature and Science,
Dallas, Texas, United States, *University of
Tennessee, Knoxville, Tennessee, United States,

4Oklahoma State University Center for Health
Sciences, Tulsa, Oklahoma, United States

The Texas record of Maastrichtian tyrannosaurid
dinosaurs is largely based upon isolated teeth and the
rare skeletal elements, primarily from Big Bend
National Park in southwest Texas. The most well-
known Texas tyrannosaur fossil is an isolated left
maxilla with incomplete dentition, now regarded as
belonging to a subadult Tyrannosaurus rex. In 2002
and 2009, a partial tyrannosaur right hind limb (BIBE
45850) was excavated from deposits of the upper
Javelina Formation (Maastrichtian) in the northeast
section of Big Bend National Park. The specimen
includes a nearly complete tibia, portions of the
fibula, and the second, third, and fourth metatarsals,
representing the most complete tyrannosaurid
currently known from Texas. BIBE 45850 is
confidently assigned to Tyrannosauridae based on the
overall morphology of the limb elements; including
the arctometatarsalian metatarsus. At present, lower-
level identification is uncertain due to a lack of more
complete, diagnostic elements. The length of the tibia
(860 mm) is only 75% that of the large adult T rex
FMNH PR2081 (1143 mm), suggesting it either came
from a subadult individual or potentially a new,
small-bodied tyrannosaurid species.

In addition, the distal end of metatarsal III preserves
a series of eight deep bite marks, along the anterior
and posterior condylar surfaces. They are subparallel
in orientation and spacing, suggesting either a single
or two sequential serial biting events. Their position,
on and around the articular surface, provides a
potential explanation for why the remainder of the
right pes is missing. The spacing and the broadly V-
shaped cross section of each furrow and puncture
suggest that a large-bodied theropod, likely a
conspecific given the taxa known from the formation,
is the most likely trace maker. The poor surface
quality preservation and the lack of more diagnostic
features of the marks means that other large predators
with relatively conical, homodont dentition, such as
crocodyliforms, cannot fully be excluded. Because
late Maastrichtian tyrannosaurids from the
southernmost regions of North America are so rare,
the discovery of a relatively complete tyrannosaurid
hind limb provides an opportunity for reassessing the
occurrence of Tyrannosaurus in Texas.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

ENAMEL HYPOPLASIA IN EXTINCT
CERVIDS (DEER) AND THEIR ECOLOGICAL
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RESPONSES TOWARDS THE PLIOCENE
HABITATS

Ahmad, Rana Manzoor!, Khan, Abdul Majid?,
Waseem, Muhammad Tahir?

'Department of Zoology, Government College
University, Lahore, Lahore, Punjab, Pakistan,
Institute of Zoology, University of the Punjab,
Lahore, Pakistan, Lahore, Pakistan, Pakistan
Museum of Natural History, Islamabad, Pakistan,
Lahore, Pakistan

This is the first ever report on the occurrence of
enamel hypoplasia in Pliocene cervids (deer). Enamel
hypoplasia is a mammalian dental defect
characterized by suppressed function of enamel
forming cells called ameloblasts. Enamel hypoplasia
is a strong and reliable proxy to trace out the
ecological responses of living as well as extinct
mammals towards changing climatic conditions. In
this study, we have analyzed the linear enamel
hypoplasia in the dental remains of the Pliocene
cervids from the Early-Late Pliocene (ca. 5.4-2.5 Ma)
Siwalik outcrops of Pakistan to assess the ecological
stability of these mammals in changing climatic
conditions. The extinct cervid taxa included in this
study are Axis punjabiensis, Cervus rewati, Cervus
sivalensis, Cervus triplidens and Rucervus
simplicidens. According to our results there was a
lower occurrence of enamel hypoplasia (18%) in the
cervid fossils from the Early Pliocene outcrops as
compared to the Late Pliocene cervid remains (48%)
which is statistically significant (p<0.05). Grasslands
were more dominant in the Siwaliks during the Late
Pliocene as compared to the Early Pliocene epoch.
During the Late Pliocene, the climate was marked by
more pronounced seasonality in which precipitation
shifted to few monsoonal months in the summers
while riverine systems shrank. The current enamel
hypoplasia results indicate that this increased
intensity of climatic and vegetational changes during
the Early Pliocene to the Late Pliocene posed certain
stress to the Siwalik cervids that might be a reason to
their extinction during the Pleistocene from the
Siwaliks of Pakistan.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

NEW DENTAL REMAINS OF A LARGE
TERATODONTINE (HYAINAILOURIDAE,
MAMMALIA) FROM THE LATE EOCENE OF
THE FAYUM DEPRESSION, EGYPT

Al-Ashqar, Shorouq F.!, Borths, Matthew?, Sieffert,
Erik®, El-Sayed, Sanaa!, Sallam, Hesham M.!

"Mansoura University Vertebrate Paleontology
Center (MUVP), Mansoura University, Mansoura,
Egypt, 2Duke Lemur Center, Museum of Natural
History, Duke University, Durham, North Carolina,
United States, *Integrative Anatomical Sciences,
Keck School of Medicine, University of Southern
California, Los Angeles, California, United States,

Through a well-sampled succession, the Fayum
Depression, Egypt, offers detailed insights into the
evolution of terrestrial mammals from the late
Eocene through the early Oligocene. The fossil site
Birket Qarun Locality 2 (BQ-2) is the oldest locality
in the Fayum Depression (early late Eocene, ~37 Ma)
that preserves a terrestrial fauna. BQ-2 hosts a
diverse array of mammalian lineages, including
Hyaenodonta, which were the most diverse
carnivorous mammals on the Afro-Arabian continent
during the Paleogene. Locality 41 (L-41) is the next-
most fossiliferous terrestrial site in the Fayum
sequence (~34 Ma). Previous studies have described
a diversity of hyaenodonts from L-41, including
mesocarnivorous teratodontine genera (Masrasector
and Brychotherium). However, the carnivore fauna
that gave rise to this L-41 diversity remains poorly
understood. Here, we introduce a new, jackal-sized
teratodontine taxon from BQ-2. The new taxon is
known from dental remains, including the first and
second upper and lower molars. The dental materials
reveal that the paracone and metacone are similar in
height and are both compressed buccolingually,
though like other teratodontines, the metacone is
more compressed and mesiodistally elongated. The
protocone is triangular and defines a broad trigon
basin that has a distinct paraconule and metaconule.
The paraconule is slightly larger than the metaconule.
On the lower molars, the metaconid is present,
though lower than the carnassial-bearing paraconid
and protoconid. The talonid basin is relatively large,
forming nearly half of the mesiodistal length of m2,
and it retains the primary talonid cusps. These
characters are consistent with a mesocarnivorous diet
for the new teratodontine. This new taxon is similar
in size and dental morphology to Brychotherium
ephalmos from L-41. The addition of this taxon to the
hyaenodont diversity of BQ-2 suggests there was
continuity through the late Eocene Fayum carnivore
fauna. Documenting the full diversity of hyaenodonts
through this interval is especially important for
interpreting faunal changes across the Eocene-
Oligocene Boundary. It is also important for
understanding early teratodontine morphology and
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the evolution of hypercarnivory, as this clade of
Eocene and Oligocene mesocarnivores gave rise to
several lineages of hypercarnivores in the Miocene.

Funding Sources Mansoura University, American
University in Cairo, Science and Technology
Development Fund (STDF)

Colbert Poster Prize Session

AN EARLY ORIGIN OF GIGANTISM IN
ANACONDAS (SERPENTES: EUNECTES)
REVEALED BY THE FOSSIL RECORD

Alfonso Rojas, Andres F.!, Carrillo-Bricefio, Jorge
D.2, Sanchez, Rodolfo®, Sanchez-Villagra, Marcelo
R.2, Head, Jason J.!

'Department of Zoology, University of Cambridge,
Cambridge, United Kingdom, >Department of
Paleontology, University of Zurich, Zurich,
Switzerland, *Museo Paleontolégico de Urumaco,
Urumaco, Falcon, Venezuela, Bolivarian Republic of

Extant snakes demonstrate a wide range of body
sizes, from 10 cm to upwards of 8 m, with the largest
sizes occurring in pythonids and the green anaconda
Eunectes murinus. The timing and ecological
contexts for the origin of gigantism in these taxa is
poorly understood due, primarily, to an understudied
fossil record for tropical snakes, despite well-
constrained histories of environmental and faunal
changes at equatorial latitudes over the last 66
million years. Field research in the Urumaco and
Soccoro formations of Venezuela have produced a
fossil record of Eunectes consisting of 18 specimens
from 13 different localities spanning a temporal
interval from Middle to Late Miocene (~15-7 Mya.),
which provides a rich dataset to constrain body size
histories for anacondas.

We identified the fossil specimens based on vertebral
morphologies, including the presence of a median
tubercle at the base of the zygosphene and the curved
shape of the interzygapophysial ridges on dorsal
view. We reconstructed body size using linear
regression models of vertebral measurements from
precloacal (mid-trunk) vertebrae against Total Body
Length (TBL). Our results demonstrate maximum
TBLs of 5.0-5.5 m as early as 15 Mya. Applying this
to other anaconda records indicates that large body
size is present at the earliest known occurrences of
the genus.

We demonstrate giantism in Eunectes during the

Miocene, but below recorded size maxima in extant
populations, despite occurring in the globally warm
climates in the Neogene Pebas wetland system,
which features examples of extreme giantism in other
reptiles such the podocnemidid turtle Stupendemys,
and the crocodilians Purusaurus and Gryposuchus.
The absence of similar extraordinary size extremes in
Miocene Eunectes suggests that body size maxima in
anacondas might be constrained by life history
factors such as prey availability, growth rates and
reproductive mode.

Funding Sources Gates Cambridge Trust, Natural
Environment Research Council grants
NE/W007576/1 and NE/ S000739/1 and Instituto del
Patrimonio Cultural in Caracas (certificado 071/15)

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

QUANTIFYING THE CONVERGENCE OF
AVIAN CRANIAL OUTGROWTHS: A
PRELIMINARY STUDY OF INTERACTIONS
BETWEEN NATURAL AND SEXUAL
SELECTION

Alger-Meyer, Evan, Gates, Terry A.

Biology, North Carolina State University, Raleigh,
North Carolina, United States

Exaggerated osteological outgrowths have evolved
independently in many extant and extinct vertebrate
lineages. Posited functions for these structures range
from physiological to reproductive, giving rise to
hypotheses that these outgrowths arose through
sexual selection, narrow-sense natural selection, or
both. Numerous extant bird species, such as hornbills
and cassowaries, possess cranial outgrowths
previously shown to serve survival functions, yet
these structures are also subject to sexual selection.
Despite apparent functional similarities, cranial
outgrowths are morphologically diverse, and
therefore the amount of evolutionary convergence
among these structures is currently unclear. We
applied phylogenetic comparative approaches to 3D
surface scans of the bill and frontal region of skulls
from 82 bird species to measure: 1) quantitative
convergence of the shape of the enlargements among
sampled taxa; and 2) strength of the correlations
between region shape and ecological traits such as
range size, latitude, and mean annual temperature.
Our results indicate that the surface morphology of
the enlarged cranial structures is sufficiently variable
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that it shows little convergence among taxa bearing
these structures. The sample region of Casuarius
unappendiculatus, Numida meleagris, Fratercula
arctica, Anseranas semipalmata, Balearica pavonina,
Bucorvus abyssinicus, and other growth-bearing taxa
collectively produced significantly lower average C-
values when compared to each other than among taxa
designated as unornamented. However, a subset
which included only the taxa with growths extending
from the dorsal bar of the premaxilla did appear to be
at least slightly convergent with one another.
Regardless of the shape of cranial outgrowths, taxa
with these structures show correlational trends
between skull shape and multiple ecological
characters that are statistically different in slope and
intercept from those of unornamented birds in our
sample. These results suggest the physical
environment plays a role in shaping cranial
outgrowths, with sexual selection potentially acting
within the constraint boundaries of natural selection
to produce physically diverse ornaments.
Understanding enlarged cranial growths in extant
animals can provide a clearer basis for hypotheses
about their occurrence in fossil species, and by
extension, inform our understanding of interactions
between different forms of selection through deep
time.

Colbert Poster Prize Session

A NEW DIMINUTIVE HETERODONT
CROCODYLIFORM FROM THE ALBIAN-
CENOMANIAN BLACKLEAF FORMATION
OF SOUTHWEST MONTANA

Allen, Harrison J., Varricchio, David J.

Earth Sciences, Montana State University, Clermont,
Florida, United States

The Albian-Cenomanian Blackleaf Formation of
southwest Montana, particularly the fossiliferous
Vaughn Member of the formation, has only recently
been explored within a paleontological context and
has in terms of macrofossil remains produced little
compared to other Cretaceous-aged formations within
Montana. However, new discoveries within the
Vaughn Member have yielded material of a new
crocodyliform, represented by a nearly complete
skull, axial and appendicular postcrania, and
osteoderms. The new crocodyliform is tiny, with a
skull length of ~50 mm but likely represents a
subadult individual. Its morphology most closely
matches that of the likewise small paralligatorid

Wannchampsus kirpachi from the Aptian of Texas
and the ‘Glen Rose Form’ from the Aptian-Albian of
Texas and Montana. These three taxa may all be
closely related to one another and may represent a
previously unrecognized subfamily of tiny endemic
North American crocodyliforms. The new
crocodyliform’s heterodont dentition includes four
different morphotypes, with standard conical teeth at
the anterior portion of the jaws, followed posteriorly
by caniniforms, lanceolate pseudoziphodont teeth,
and mesiodistally broad, labiolingually compressed
teeth at the posteriormost end of the jaws. Teeth
matching these posteriormost forms occur in
microsites across the Cretaceous of North America,
have been tentatively assigned to Bernissartidae, but
may instead represent this group of tiny
crocodyliforms. The anteriormost dentary teeth are
strongly procumbent with wear, similar to those seen
in notosuchian crocodyliforms such as Mariliasuchus
and Armadillosuchus. Mariliasuchus may have used
these teeth for burrowing or foraging through
substrate. The occurrence of this new crocodyliform
in a formation known for preferentially preserving
taxa that interact with the substrate combined with its
unusual procumbent dentary teeth, other
morphological features, and taphonomic attributes,
suggest it may have been preserved within a burrow
structure and had specialized burrowing capabilities.
The discovery of this new crocodyliform helps not
only to refine and reveal more anatomical data for
this group of tiny heterodont crocodyliforms but also
extends their temporal range within Laramidia and
provides taphonomic and morphologic evidence for
particular behaviors/ecology of this group.

Funding Sources Montana State University
Undergraduate Scholars Program Research Grant

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

MAMMALIAN REMAINS FROM THE
MIDDLE MIOCENE DEPOSITS OF DHOK
BUN AMEER KHATOON, PUNJAB,
PAKISTAN

Ameen, Muhammad', Irshad, Faiqa', Khan, Abdul
Majid?, Abbas, Sayyed G.!

'Department of Zoology, University of Sialkot,
Pakistan, Sialkot, Pakistan, 2Institute of Zoology,
University of the Punjab, Pakistan, Lahore, Punjab,
Pakistan
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The Lower Siwaliks of Northern Pakistan are known
for occurrence of mammalian remains and the present
study is focused on these remains collected from the
outcrops nearby Dhok Bun Ameer Khatoon,
Chakwal, Punjab, Pakistan. Six specimens that
include the upper and lower dentition were collected
by surface collection from the outcrops in the vicinity
of Dhok Bun Ameer Khatoon that represents Chinji
Formation (Middle Miocene) of the Lower Siwalik
subgroup. Morphological study of these specimens
revealed that three specimens belong to Listriodon
pentapotamiae (family Suidae), one specimen
belongs to Elachistoceras khauristanensis (family
Bovidae), one specimen belongs to cf. Samotherium
(family Giraffidae) and one specimen belongs to the
order Carnivora gen. and sp. indet. Among these, the
genus Samotherium has been described for the first
time in the Siwaliks. The paleoecological data of
Chinji Formation (14.0—11.4 Ma) of Pakistan indicate
that the Middle Miocene climate was likely to be wet
and humid with strong monsoonal influences and
having extensive forest components and mixed
vegetation. Biogeographically, the Miocene fauna of
the Siwaliks shows similarity with African and
Eurasian Miocene fauna. The provided data is useful
for the ongoing reassessment of the Chinji Formation
mammals.

Funding Sources University of Sialkot, Pakistan

Virtual Posters

SEXUAL DIMORPHISM REVEALED
THROUGH CRANIOMETRICAL ANALYSIS
IN MACACA MULATTA FROM NORTHERN
PAKISTAN

Ammar, Muhammad', Igbal, Ayesha!, Khan, Abdul
Majid!, Waseem, Muhammad Tahir?, Naseer, Arshia'

nstitue of Zoology, University of the Punjab,
Lahore, Punjab, Pakistan, 2PSF, Islamabad, Pakistan

The Rhesus monkey (Macaca mulatta) is a
significant non-human primate species found in
Pakistan's northern areas. Macaca mulatta has
evolved to survive in a wide range of environmental
conditions, depending upon variety of food items and
considered as to be the most scattered primate on the
earth. Craniometry, the fundamental morphometric
approach, has been used to identify differences in the
skulls of males and females of this species. Eight
preserved skulls—four of each sex—were used in the
current study and were acquired from the Zoological

Museum at the University of the Punjab, Lahore,
Pakistan. A total of 48 skull variables (39 cranial and
9 mandibular) were analyzed to find out the
differences in male and female skulls. Most of the
skull variables did not show any statistically
significant difference. Results indicated that the
males of Macaca mulatta have larger neurocranium,
a slightly broader zygomatic, longer nasal bone,
higher as well as longer facial bone and wider ramus
of mandible as compared to the female’s skull. These
craniometric variations may be as a result of several
factors including sexual dimorphism, hormonal
influence, developmental processes, genetic and
environmental factors. This study provides the
baseline data of craniometry and insights into sexual
dimorphism in Macaca mulatta from Pakistan and
may have implications for understanding the
evolution and ecology of this species.

Technical Session 18: Synapsids (Saturday, October
21,2023, 8:00 AM)

THE GEOGRAPHIC AND STRATIGRAPHIC
DISTRIBUTIONS OF PERMIAN
DICYNODONTS (THERAPSIDA,
ANOMODONTIA) IN THE MID-ZAMBEZI
BASIN, ZAMBIA: ESTABLISHING A
BASELINE FOR FUTURE RESEARCH

Angielczyk, Kenneth D.!, Sidor, Christian A.2, Tolan,
Stephen®, Smith, Roger M.#, Barbolini, Natasha®,
Beightol, Charles V.°, Museba, Joseph’, Nesbitt,
Sterling J.8, Steyer, Jean S.%, Tabor, Neil J.!°

'Field Museum of Natural History, Chicago, Illinois,
United States, >University of Washington, Seattle,
Washington, United States, *Chipembele Wildlife
Trust, Mfuwe, Zambia, “University of the
Witwatersrand, Johannesburg, South Africa,
SStockholm University, Stockholm, Sweden,
®National Park Service, Vicksburg, Mississippi,
United States, "National Heritage Conservation
Commission, Lusaka, Zambia, #Virginia Tech,
Blacksburg, Virginia, United States, °CNRS-UPMC-
Museum national d’Histoire naturelle, Paris, France,
10Southern Methodist University, Dallas, Texas,
United States

Permian vertebrates were first reported from the
Madumabisa Mudstone Formation in the Zambian
portion of the Mid-Zambezi Basin in 1959, but only
recently have they been the subject of sustained
inquiry. Our group performed fieldwork in the Mid-
Zambezi Basin in 2011, 2012, and 2014, leading to
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reports of fragmentary actinopterygians,
temnospondyls, dinocephalians, and gorgonopsians;
the biarmosuchians Mobaceras and Wantulignathus;
and the dicynodont Abajudon. We also collected a
number of other dicynodont specimens; documenting
their identifications, and geographic and stratigraphic
occurrences, is key to facilitating additional
paleontological, biogeographic, and biostratigraphic
research.

Our fossil localities fall in two main clusters, one in
Gwembe District to the southwest and the other in
Siavonga District about 50 km to the northeast. In
Gwembe, Abajudon is the only dicynodont that can
be positively identified at localities low in the
stratigraphy, where it co-occurs with dinocephalians,
suggesting a correlation with the South African
Tapinocephalus Assemblage Zone and the lower
fossiliferous interval of the Tanzanian Ruhuhu
Formation. Higher in the stratigraphy, Abajudon is
absent, Endothiodon is abundant, and
Dicynodontoides is present, similar to the South
African Endothiodon Assemblage Zone. The high
abundance of Endothiodon also mirrors the
assemblage in the K5b Member of the Mozambican
Metangula Graben. An additional set of localities
includes Endothiodon, cf. Pristerodon, cf. Emydops,
and a new cistecephalid, but occurs in very close
proximity to dinocephalian specimens, raising the
possibility of a third faunal assemblage or
anomalously late surviving dinocephalians. Localities
in Siavonga are characterized by abundant
Endothiodon specimens that co-occur with rarer
specimens of Pristerodon and Dicynodontoides, but
no specimens of Abajudon have been identified,
suggesting a correlation with the Endothiodon
Assemblage Zone.

Our dicynodont records provide evidence for the
presence of multiple tetrapod assemblages in the
Zambian portion of the Mid-Zambezi Basin, and
establish biostratigraphic and biogeographic links to
nearby basins in southern and eastern Africa.
Furthermore, combining our Mid-Zambezi records
with those from Cistecephalus and Daptocephalus
Assemblage Zone-equivalent strata in the Luangwa
Basin shows that the Permian tetrapod record of
Zambia is of similar scope in both diversity and
temporal extent to that of the main Karoo Basin.

Funding Sources NSF EAR-1337291, EAR-
1337569; National Geographic CRE 8571-088, 8961-
11; Grainger Foundation; Field Museunv/IDP, Inc.
African Partner's Program

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

STABILIZING WITHOUT COMPROMISING:
USING CASTING SAND TO STABILIZE
FOSSIL BLOCKS

Anné, Jennifer, Lund, Eric K., Knowles, Aubrey,
Herzog, Lisa, Zanno, Lindsay E.

Paleontology, North Carolina Museum of Natural
Sciences, Raleigh, North Carolina, United States

In fossil preparation and conservation, there are
trade-offs between specimen stabilization and
specimen alteration. This is often an issue when
dealing with poorly preserved fossils, friable matrix,
or specimens and matrix that have degraded over
time. Remediation of these conditions requires a
thoughtful balance between active structural and
chemical intervention and passive cautious
monitoring. The current suite of applied
methodologies in molecular paleontology makes the
latter of these a crucial consideration, as such
preparators must be more conscious of specimen
alteration during preparation and conservation. Here
we present on the application and efficacy of a metal
foundry technique known as casting sand or
greensand as an easy, inexpensive, reversible, and
relatively chemically inert way of stabilizing large
cavities, undercuts and cracks within large fossil
jackets. Casting sand (i.e., greensand) is a mixture of
sand, clay and either oil or water that is mixed to a
ratio that produces the desired consistency for a given
task. Experimenting with different ingredient ratios,
we produced a satisfactory mixture that is malleable
when moistened but rigid once dried, allowing for
easy removal and reuse. Color differentiation
between the casting sand mixture and surrounding
matrix can be enhanced with the addition of naturally
colored sand (e.g., aquarium sand). Through
experimentation, we discovered that differences in
clay types (e.g., smectite vs. bentonite) had a nominal
difference in how the mixture cured, with the use of
bentonite clay resulting in slight shrinkage of the
infilling bolus. Our formula consisted of 50% play
sand purchased at a local hardware store, sieved to
1.18mm grain size and 50% sodium bentonite clay
purchased online and pulverized in a blender for
consistency. Tap water was added slowly until the
mixture would hold its shape when compressed
(~30% volume of dry mixture). As the mixture
consists of only sand, clay and water, it is almost
completely chemically inert and as such can be
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applied directly to cracks or voids in fossil specimens
with little worry of alteration of the fossils.
Additionally, the constituent parts are readily
available, inexpensive and can be mixed and stored in
large batches for future use. This technique has the
potential to also help stabilize jackets in the field.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

ASSESSING ECOLOGICAL RELATIONSHIPS
AND STRUCTURES AMONG LATE TRIASSIC
VERTEBRATES IN PETRIFIED FOREST
NATIONAL PARK

Apgar, Alexandra D.!, Tomé, Catalina?, Moore, Jason
R

'Earth and Planetary Sciences, University of New
Mexico College of Arts and Sciences, Albuquerque,
New Mexico, United States, 2Paleobiology, Indiana
State Museum, Indianapolis, Indiana, United States,
SHonors College, University of New Mexico College
of Arts and Sciences, Albuquerque, New Mexico,
United States

Vertebrate paleocommunities of the Late Triassic
Chinle Formation of Petrified Forest National Park
(PEFO) in northwestern Arizona remain inadequately
understood. Many prior investigations have primarily
been qualitative, utilizing functional morphology,
inferred diet, and general occurrence patterns
observed within the field to build hypothetical trophic
structures. While some direct evidence of taxa
interaction exists in the form of preserved bite marks,
such markings are scarce within the fossil record. The
Chinle Formation exposures within PEFO also record
a localized faunal and floral extinction known as the
Adamanian-Revueltian turnover event, which
occurred ~215 MYA. As of yet, it has not been
determined whether this turnover dismantled existing
faunal structures in addition to impacting taxa,
diversity, or whether vacated niches were filled by
new taxa.

Utilizing a combination of PAIRS analysis, NMDS
ordination, and ANOSIM testing, we examine
potential faunal relationships, identify possible
broad-scale ecological patterns, and reconstruct
hypothetical paleocommunities within the
Adamanian and Revueltian faunachrons of PEFO
through documented taxa co-occurrence. ANOSIM
analyses revealed a temporal faunal shift within the
Adamanian. Complementing previously identified

potential faunal relationships, interpreted broad-scale
patterns of association indicate a possible ecological
shift in ontogeny between Apachesaurus and
Anaschisma. Although results seem to indicate
similar faunal structures in both the Adamanian and
Revueltian, the Adamanian dataset contains multiple
significant co-occurrences between aquatic taxa and
demonstrates a notable gradient between semi-
aquatic and terrestrial taxa, while the Revueltian
dataset lacks both aquatic taxa co-occurrences and a
large-scale gradient shift. This phenomenon may be
potentially driven by the observed
paleoenvironmental drying into the Revueltian.

Funding Sources UNM Earth and Planetary
Sciences Department, UNM Museum Research
Traineeship Program (National Science Foundation
Grant No. 2021744)

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

DINOSAUR FOOTPRINTS FROM THE UPPER
CRETACEOUS NANAIMO GROUP OF
VANCOUVER ISLAND, BRITISH COLUMBIA,
CANADA

Arbour, Victoria!, Ball, David', Rombough, Peter',
Larson, Derek W.!, Scott, Calla', Dickson, Logan T.2,
Cross, Emily?

'Royal BC Museum, Victoria, British Columbia,
Canada, 2School of Earth and Ocean Sciences,
University of Victoria, Victoria, British Columbia,
Canada

The Nanaimo Group of Vancouver Island and the
Gulf Islands of British Columbia, Canada, was
deposited in a forearc basin between the Wrangellia
Terrane and western North America during the
Turonian to Maastrichtian. Although much of the
group was deposited in nearshore or deep marine
paleoenvironments, several formations in the Lower
Nanaimo Group were deposited in non-marine
environments and can preserve excellent plant fossils.
Here we report the first evidence for dinosaur
footprints within the Nanaimo Group, from a site
located near Nanaimo, BC. The tracks occur within
the Early or Middle Campanian Protection
Formation, which was most likely deposited in a
coastal plain setting. The tracks are impressed in
mudstones and most are preserved as weathered,
honeycomb-eroded sandstone casts with deformed
mudstone rims. At least 25 tridactyl tracks were
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observed in an approximately 150 m? area of the
modern intertidal zone, and there does not appear to
be a preferred orientation to the tracks. The majority
of the footprints are approximately as wide as they
are long, have relatively blunt toe tips, and have
either rounded or bilobed heels, which suggests these
are attributable to Hadrosauropodus sp. and
hadrosaurid trackmakers. These typically range from
30 to 45 cm in length, consistent with sizes attributed
to subadult hadrosaurs elsewhere in North America; a
few poorly preserved tracks in an isolated cluster
away from the main concentration of tracks are up to
70 cm long. One footprint has narrow digits, is
significantly longer than wide, has slightly pointed
toe tips, and a V-shaped heel. This track may have
been made by a theropod trackmaker, potentially a
juvenile tyrannosaur or an ornithomimid. Only two
dinosaurian skeletal fossils have been reported from
the Nanaimo Group to date — an ornithomimid caudal
vertebra and a large theropod femur — both from
marine sediments of the younger Cedar District
Formation. The new tracksite reported here thus
represents the first occurrence of ornithischians and
the first autochthonous dinosaur fossils from the
Nanaimo Group.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

STRATIGRAPHIC OCCURRENCES OF THE
CRETACEOUS SHARK GENUS CRETODUS
(LAMNIFORMES:
PSEUDOSCAPANORHYNCHIDAE) IN
KANSAS, USA, AND THEIR ECOLOGICAL
IMPLICATIONS

Armagno, Antonio G.!, Shimada, Kenshu?

'Biological Sciences, DePaul University, Chicago,
Illinois, United States, *Biological and Environmental
Sciences, DePaul University, Chicago, Illinois,
United States

Cretodus is an extinct lamniform shark genus that is
known from the Albian—Santonian marine deposits
nearly worldwide. Much work is still needed to
decipher the species-level taxonomy, there are three
known groups of Crefodus: the
longiplicatus/semiplicatus-grade, the
gigantea/houghtonorum-grade, and the crassidens-
grade. FHSM VP-19857 is a tooth of Cretodus sp.
housed in the Sternberg Museum of Natural History
in Hays, Kansas, USA. It occurred from the upper
part of the Fairport Chalk Member (middle Middle

Turonian) of the Carlile Shale in northwestern
Hamilton County, Kansas. The specimen is
significant because it represents the youngest
occurrence of the longiplicatus/semiplicatus-grade
Cretodus in Kansas, where previous records of this
grade in Kansas and adjacent states were confined to
the mid—late Cenomanian strata (Graneros Shale and
basal Greenhorn Limestone). Specimens of Cretodus
do occur from above the Fairport Chalk, but they are
represented by the gigantea/houghtonorum-grade
forms from the upper part of the Carlile Shale (Blue
Hill Shale and Codell Sandstone). Therefore, the
present fossil record demonstrates that the
longiplicatus/semiplicatus-grade Cretodus persisted
and occasionally ventured into the middle of the Late
Cretaceous Western Interior Seaway of North
America as late as the mid-Turonian, and that the
stratigraphic occurrences of the grade in Kansas do
not overlap with those of the
gigantealhoughtonorum-grade. Although no decisive
record of the crassidens-grade Cretodus exists in
Kansas, more significantly, the present stratigraphic
occurrences of Crefodus in Kansas, particularly the
lack of records in deposits formed at offshore, deeper
water environments (upper Greenhorn Limestone—
lowermost Carlile Shale), supports the hypothesis
that Cretodus (at least the longiplicatus/semiplicatus-
grade and gigantea/houghtonorum-grade Cretodus)
preferred nearshore shallower waters.

Technical Session 11: Archosaurs (Friday, October
20, 2023, 8:00 AM)

INSIGHTS INTO SHUVOSAURID
(PSEUDOSUCHIA: POPOSAUROIDEA)
ANATOMICAL VARIATION INFERRED
FROM A NEW TAXON FROM THE UPPER
TRIASSIC CHINLE FORMATION OF
PETRIFIED FOREST NATIONAL PARK

Armour Smith, Elliott, Sidor, Christian A.

Department of Biology, University of Washington,
Seattle, Washington, United States

Shuvosauridae is a clade of paracrocodylomorph
pseudosuchians known from the Upper Triassic. The
earliest occurrence of the clade is Sillosuchus
longicervix from the Carnian Ischigualasto Formation
of Argentina, indicating a likely southern Pangean
origin for the family. There are currently two named
shuvosaurids from North America: Shuvosaurus,
from the Norian of Texas, and Effigia, from the
Carnian of New Mexico. We present information on
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a new species of shuvosaurid from the Upper Triassic
Chinle Formation of Petrified Forest National Park
(PEFO), Arizona. The material occurs in a bonebed
stratigraphically positioned near the base of the
Sonsela Member, within the Jim Camp Wash beds.
Radiometric dating constrains the site to
approximately 214-218 Ma. The bonebed preserves
disarticulated material of at least 22 taxa including
theropods, actosaurs, azendohsaurs, drepanosaurs,
metoposaurs, chondrichthyans, coelocanthiforms, and
actinopterygians. The new shuvosaurid is represented
by much of the skull, mandible, vertebrae, and
appendicular skeleton, with over 700 elements
currently cataloged. Autapomorphies for the new
taxon include a maxilla with a reduced body and a
thin and delicate anterior process, as well as a dorsal
process with a posteroventral inflection at its
midpoint. Autapomorphies of the quadrate include an
expanded pterygoid flange with a lateral ridge and a
tapered ventral process. An autapomorphy of the
pterygoid includes a robust, crescent-shaped lateral
process that tapers laterally. The PEFO taxon is
distinguished from Effigia by its reduced mandibular
fenestra, like the condition in Shuvosaurus. These
anatomical features suggest the PEFO shuvosaurid
material represents a new species, but this hypothesis
awaits formal phylogenetic testing. Skeletal features
suggest much of the material referred to the new
shuvosaurid represents skeletally immature
individuals. For example, the new taxon has an
unfused mandibular symphysis and an angular not
fused to adjacent mandibular elements, unlike the
condition in Effigia. Also, the laterosphenoid is not
fused to the skull roof, and the parietals are only
partially fused along the midline and do not form a
pronounced sagittal crest. The PEFO shuvosaurid
occurs stratigraphically between the previously
described shuvosaurid genera from North America,
suggesting that shuvosaurids were persistent
components of terrestrial faunas for nearly the entire
Norian.

Funding Sources Research supported by the
Evolving Earth Foundation

Virtual Posters

THE EVOLUTION OF THE AIR SAC SYSTEM
IN NON-AVIAN THEROPOD DINOSAURS:
EVIDENCE FROM THE UPPER
CRETACEOUS OF MADAGASCAR

Aureliano, Tito, Ghilardi, Aline M.

Diversity, Ichnology and Osteohistology laboratory
(DINOlab - UFRN), Natal, Brazil

Recent evidence suggests that the invasive air sac
system evolved at least three times independently in
avemetatarsalians: in pterosaurs, sauropodomorphs
and theropods. Data from sauropodomorphs showed
that the pneumatic architecture in vertebrae first
developed in camellate-like trabeculae in the Triassic,
later in camerate systems in the Jurassic, and finally
camellate tissue in the Cretaceous. This evolutionary
trajectory has robust support from sauropodomorph
taxa. However, the evolution of pneumatic tissues in
Theropoda is less understood. We reanalyzed the
previously described computed tomography of
Majungasaurus (Maj) and Rahonavis (Rah), now
using densitometry in false colors to differentiate the
pneumatic architecture along the presacral axial
skeleton of late Ceratosaurians and Paravians. Maj
vertebrae presented a polycamerate architecture in
both the neural arches (n) and most of the centra (ce),
except for the mid-dorsal centrum, which presented a
dense apneumatic trabecular array. The posterior
cervical ce presents small circular chambers
ventrally, a condition previously only seen in
neosauropods. The trabecular walls in pre- and
postzygapophyses (prz and poz) expand into several
larger chambers resembling a ‘butterfly pattern’ in
dorsal view. The neural spine (s) of Maj is
apneumatic in contrast with the condition seen in
Rah, which presents elliptical chambers elongated
ventrodorsally. The pneumatic signatures in Rah are
overall more intense than in Maj. Chambers in prz
and poz present more subdivisions, and yet less
complexity than the trabeculae in the ce. The ce
present polycamellate architectures organized as
ellipsoid fractals, with a large horizontally elongated
chamber at the middle. Finally, the microanatomy of
Maj and Rah revealed an increase in pneumatic
complexity in paravians in comparison with the
ceratosaurians. Considering that late abelisaurids
inherited from their ceratosaurian ancestors some
apneumatic elements such as the s and some ce,
paravians took a different trajectory towards the full
pneumatization of the axial skeleton, a characteristic
that provided paravians an advantage in gliding and
flying. Also, unlike Sauropoda, pneumaticity in
Theropoda seems to have developed increasing
chamber volumes towards paravians. Similar studies
on early Theropoda taxa are needed to elucidate
whether this was an evolutionary trend.

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)
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ADVANCES IN 3D SURFACE SCANNING:
MOBILE DEVICE APPLICATIONS SET A
NEW STANDARD FOR THE DIGITIZATION
OF FOSSILS AND MUSEUM ARTIFACTS

Avrahami, Haviv M., Herzog, Lisa

Paleontology, NCMNS, Garner, North Carolina,
United States

Over the last decade, the utilization of 3D surface
scanning in vertebrate paleontology has become an
increasingly important method for data collection,
visualization, and 3D printing. Although still in its
infancy, the field of surface scanning has seen a
proliferation of commercial and open-source software
and devices. Here we report on a series of
quantitative and qualitative comparisons between a
variety of 3D scanning approaches that included the
Artec Spider/Leo hand-held commercial scanners
processed with Artec Studio software, the desktop
photogrammetry software Agisoft Metashape, and
mobile device applications using Object Capture API
and/or LiDAR (Capture3, Hedges, Kiri Engine,
Luma, Metascan, Polycam, Qlone, RealityScan, and
ScandyPro). Each method was evaluated
quantitatively and qualitatively across a wide set of
metrics including processed 3D mesh
scaling/measurement/resolution accuracy,
texture/color mapping, scannable object size ranges,
workflow ease/speed (capture, upload, and
processing), real-time scanning feedback,
reprocessing availability, cloud vs. offline device
processing capability, availability of exportable
formats, raw data/picture export availability,
object/background masking features, cost, accessory
equipment needed, data security, and
customer/community support.

We find that Metascan outperforms all tested
approaches in nearly every category and is the only
program that allows the export of original images
taken within the application. However, it is only
available on i0S devices from 2015 or later. The
latest iPhones outperform the latest iPad Pros (main
camera sensors with 48 MP vs 12 MP), and the
smaller size of iPhones provides a wider range of
navigation around small and complex specimens.
When paired with a Bluetooth camera shutter remote,
a 10 cm diameter ring light, and a clip-on 15x macro
lens, texture and geometric mesh resolution in the
millimeter to the submillimeter size range was
achieved, allowing for the 3D digitization of
vertebrate microfossils, oviraptorosaur eggshell

ornamentation, ornithopod orbital rim scalloping, and
pathological tyrannosaur bone surface texture. Using
these parameters, full 360° scans were achieved in as
little as five minutes, allowing for the bulk processing
of multiple specimens in rapid succession. Finished
and correctly auto-scaled models can be batch
uploaded directly from the device to most cloud
storage providers or downloaded directly from the
Metascan web program.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

NEW ADDITIONS TO THE EARLY
DIVERGING ORNITHISCHIAN
ZEPHYROSAURS SHAFFI FROM THE
CRETACEOUS CLOVERLY FORMATION OF
NORTH AMERICA

Avrahami, Haviv M., Hauser, Claire M.2, Zanno,
Lindsay E.!

'Paleontology, NCMNS, Garner, North Carolina,
United States, 2Biological Sciences, North Carolina
State University, Raleigh, North Carolina, United
States

Zephyrosaurus shaffi is an early diverging
ornithischian dinosaur from the Aptian- to
Cenomanian-aged (~124-98 Mya) Little Sheep
Mudstone and Himes members of the Cloverly
Formation of the Western USA. Described initially
from an incomplete skull and a few vertebral
elements, subsequent expeditions to the Cloverly
Formation have recovered additional materials from
the cranial and postcranial skeleton that have been
referred to this taxon. These materials have yet to be
described; however, they have been used as part of
the Z. shaffi OTU in a number of recent phylogenetic
datasets. These analyses have consistently recovered
Z. shaffi as a member of Thescelosauridae,
specifically, Orodrominae. Here we describe a
number of new elements and reassess the original
holotype material, documenting a mosaic of
phylogenetically important neornithischian and
transitional neoceratopsian features.

A new, well-preserved, complete humerus has a
caudally inclined proximal head with a lateral surface
that is extensively expanded rostrocaudally, forming
a flat surface confluent with a prominent
deltopectoral crest. This condition is transitional
between the thescelosaurid Orodromeus makelai and
the neoceratopsian Protoceratops andrewsi. Three
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partially preserved scapulae differ in morphology
from other thescelosaurids, having a robust neck
relative to the distal blade, being much more straight,
and lacking a prominent caudal deflection. A
partially preserved strap-like ilium is dorsoventrally
low in contrast to the taller ilia of O. makelai and
Thescelosaurus neglectus. A new metatarsal V is
robust and paddle-shaped, a condition shared by the
neoceratopsians Auroraceratops rugosus and P.
andrewsi, in contrast to the more slender and
elongate condition in the thescelosaurid
Oryctodromeus cubicularis. Four jugals are
preserved from three different localities, each
possessing a distinct caudolaterally directed tab-like
process. This process is shared with only O. makelai
and two heterodontosaurids (Heterodontosaurus tucki
and Manidens condorensis). A new, 3D cranial
reconstruction of the holotype specimen reveals a
parietal with a uniquely dorsally flaring caudolateral
border, in contrast to the flatter dorsal margins seen
in other thescelosaurids. These new materials of Z.
shaffi illuminate a suite of transitional characters
important for understanding the unstable
relationships of early diverging ornithischians.

Funding Sources This material is based upon work
supported by the National Science Foundation award
#1925973 to LZ

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

HORN SIZE VARIATION WITH LATITUDE IN
BISON

Ayanarajan, Ashan!, Fraser, Danielle?, Mallon,
Jordan?

!Earth Sciences, Carleton University, Ottawa,
Ontario, Canada, *Palaeobiology, Canadian Museum
of Nature, Ottawa, Ontario, Canada

Ecometrics is a method used to evaluate the
relationship between the observable traits of
organisms and environmental parameters. By
selecting traits whose structures are tightly related to
their functions, and whose functions directly interact
with the environment, it is possible to estimate
climatic and other environmental parameters (e.g.,
mean annual temperature, and dominant local
vegetation type) from morphology. Horns may be
one such trait because they are composed of living
tissue and have thermoregulatory functions that
constrain their morphology; larger horns have a

larger surface area through which body heat may be
lost to the environment, which can be problematic in
colder environments, where lost body temperature
can prove detrimental—even life-threatening—to the
individual. Given that increased thermoregulatory
demand may ultimately reduce overall fitness, we
expect animals from colder environments to possess
smaller horns with lower surface areas. This
prediction is supported by a correlation between horn
size and latitude for 15 species of bovid, with larger
horn sizes observed in tropical and smaller horns in
temperate regions. However, the phenomenon has
never been studied within a species across a
continuous latitude. We aim to test for a relationship
between horncore size (horncore length,
circumference, and surface area) and climate (i.e.,
mean annual temperature, and precipitation) for the
North American bison (Bison bison) by analyzing
their horn morphology across the latitudes of 35°—
65°N. Although not statistically significant (p =
0.427), preliminary regression analyses suggest a
negative correlation between horn size and latitude in
bison from 50°-55°N and 60°-65°N (n = 37),
possibly indicating that bison horns may be used as
climate proxies for the past. Ongoing work is aimed
at testing for a relationship of horncore size with
mean annual precipitation, temperature, and
dominant local vegetation type.

Funding Sources Natural Sciences and Engineering
Research Council of Canada; Carleton University

Virtual Posters

THE FIRST APPARENCE OF A SMALL-SIZED
BEAVER (CASTORIDAE, MAMMALIA)
FROM THE LATE MIOCENE (EARLY
TUROLIAN) OF MOLDAVIAN PLATFORM,
EASTERN ROMANIA

Badea, Dumitru D., Branzila, Mihai, Ratoi, Bogdan
Gabriel

Geology, Alexandru Ioan Cuza University of lasi,
lasi, Iasi, Romania

Castorid dental material is described from four
fossiliferous deposits from the Late Miocene (Early
Turolian) of Moldavian Platform, Romania. The
material is represented by six isolated teeth and was
assigned to Euroxenomys minutum and
Trogontherium minutum rhenanum species. It is the
first record of the species in Romania and represents
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an important contribution for the study of Eurasian
Miocene beavers.

The family Castoridae is a clade of rodents belonging
to the order Rodentia (Mammalia). This family is
represented by small-sized beavers Euroxenomys
minutus, Steneofiber eseri, medium-sized ones
Chalicomys jaegeri and Steneofiber depereti and
large-sized beavers Anchitheriomys suevicus. In
Europe the beavers belonging Euroxenomys and
Trogontherium genera are known from many
localities from Austria, Bulgaria, France, Czech
Republic, Germany, Greece, Portugal, Switzerland,
Moldavia, Poland, Rusia, Spain, Turkey, Ukraine,
Hungary and now also Romania. The oldest
occurrence of the Furoxenomys minutum species is
reported in Oellingen (MN 3) locality from Germany
and the newest one is reported in Polgardi (MN 13)
locality from Hungary. Fossil representatives of the
genus Trogontherium are also found in the Early
Pliocene, including in Romania (Mn 14/15).

The main aim of the present work is to compare the
discovered material with the material mentioned in
other Late Miocene localities from Europe and the
interpretation of the paleoenvironment in which these
beavers evolved. In order for the morphological
elements of the teeth to be as visible as possible,
photographs were taken with the help of the Scanning
Electron Microscope, model Hitachi S-3400N, the
metallization being made with gold.

This work highlights four new fossiliferous points
from the Upper Miocene of Romania where fossil
remains belonging to the Castoridae family were
identified. This could be of interest for future studies
based on the interpretation of the evolution of
beavers in Eurasia.

Colbert Poster Prize Session

REFINING FOSSIL BAT OCCURRENCE AGES
TO STUDY RATES OF SPECIES
DIVERSIFICATION NEAR THE EARLY
EOCENE CLIMATIC OPTIMUM

Baez, Justin R., Jones, Matthew F., Upham, Nathan
S.

School of Life Sciences, Arizona State University,
Mesa, Arizona, United States

Current evidence suggests that the transition from
stem to crown bats occurred near the Early Eocene

Climatic Optimum (EECO) ~53-49 Ma, which saw a
dramatic increase in temperatures globally. To test
whether this transition to crown bats occurred in
either direct relationship to the EECO, or as a result
of it, higher resolution occurrence dates for fossil bats
are needed. Starting with 1,565 fossil bat occurrences
downloaded from the Paleobiology Database
(PBDB), we newly constrained the geologic ages for
205 fossil occurrences, primarily at the genus and
species taxonomic ranks, that previously had age
intervals listed as > 5 Ma in PBDB. In many cases,
fossil occurrences with epoch-scale stratigraphic ages
in the PBDB could be confined to smaller time
intervals by using the land mammal stages or updated
ages for the fossil-bearing geological units referenced
by the source literature. Of those fossils with updated
ages, the average age reduction was 76.6%. About
42% of those updates resulted in fossil age intervals
of <1 Ma. We then used the refined fossil bat
occurrence ages to estimate rates of lineage
origination and extinction using PyRate — a software
for analyzing rates of evolution using fossil
occurrences. Initial results demonstrated an increase
in net diversification from 0.9 to 1.5 species/Ma
beginning ~49 Ma and peaking ~47 Ma. The pulse
returned to near background diversification rates
beginning ~45 Ma, which persisted through the
Miocene. Starting ~ 11 Ma, we detect a reduced rate
of lineage extinction, which manifests as a gradual
increase in rates of net diversification toward the
present. Overall, our results indicate that levels of bat
speciation and extinction were highest in the early
Eocene close to the timeframe of the EECO.
However, greater integration of phylogenetic
information from bat fossils and molecules will be
needed to test for the possible causal relationship
between the stem-to-crown transition of bats and the
EECO. Our study supports the invaluable
contribution of fossil data to understanding the
evolutionary radiation of bats.

Technical Session 5: Ungulates (Wednesday, October
18, 2023, 1:45 PM)

DIVERSE ARTIODACTYLS FROM THE
MIDDLE EOCENE OF THE ERLIAN BASIN,
INNER MONGOLIA, CHINA

Bai, Bin', Wang, Yuan-Qing', Theodor, Jessica?,
Meng, Jin®

'TVPP, Chinese Academy of Sciences, Beijing,

China, 2Department of Biological Sciences,
University of Calgary, Calgary, Alberta, Canada,
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3 American Museum of Nature History, New York,
New York, United States

Artiodactyls are relatively diverse and abundant in
the Eocene of Europe and North America, whereas
their diversity is low in the current fossil record from
Asia, especially the Mongolian Plateau and Central
Asia. Furthermore, spatial and temporal distributions
of the Eocene artiodactyls from Asia are variable.
Previously known Eocene artiodactyls from the
Erlian Basin of the Inner Mongolia were mainly
medium-sized entelodontids, Gobiohyus, and
primitive ruminants. Here we report diverse small- to
medium-sized assemblages of artiodactyls from the
Arshantan through the Sharamurunian ALMAs
(Asian Land Mammal Age). A new species of
Paraphenacodus and a taxon probably ancestral to
Gobiohyus are discovered from the Arshanto
Formation (early middle Eocene). Two new genera
and three new species of Tapirulidae and a new
lantianiine are recovered from the Irdin Manha
Formation and its equivalent stratum. A new and
derived tapirulid is from the Shara Murun Formation.
These new species are mostly represented by
fragmentary but diagnostic materials. Analyses of
these new material allow us to reach three
preliminary conclusions: First, Paraphenacodus and
an ancestral form of Gobiohyus are the first records
of artiodactyls from the Arshantan ALMA in China.
Second, Paraphenacodus, characterized by having
bunodont teeth, weak cristids, and considerably
enlarged m3 hypoconulid lobe, is likely derived from
Tsaganohyus, although it also bears some similarities
to European early cebochoerids. Finally, the
relatively higher diversity of basal tapirulids with
selenodont teeth from the Irdin Manha Formation
indicates that the previously recognized European
endemic Tapirulus probably originated from Asia
and that mammalian faunal exchanges had taken
place between the two continents during the middle
Eocene. These new Eocene artiodactyls from the
Erlian Basin indicate that Eocene artiodactyls in Asia
are more diverse than previously thought and shed
light on the origin of early artiodactyls, including
some European endemic species.

Funding Sources Strategic Priority Research
Program of CAS (XDB26000000), the NSFC
(42272011), Frick Funds from the Division of
Paleontology, AMNH, and a Discovery Grant from
the NSERC.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

FAST, CHEAP, OR GOOD - PICK TWO:
TRADE-OFFS IN 3D MODELING
TECHNIQUES FOR PALEONTOLOGICAL
SPECIMENS

Baird, Nicolas', Slibeck, Bennett?

'Vertebrate Paleontology, American Museum of
Natural History, New York, New York, United
States, 2Earth and Environmental Sciences, Columbia
University, New York, New York, United States

Although 3D modeling provides paleontologists with
a number of advantages over traditional 2D methods
of fossil digitization, differentiation between 3D
methods and their best practices is complicated by
the difficulty of comparing the advantages and
disadvantages of each method for specific
applications. To address this, we compared five
common scanning techniques: 1) LIDAR via
smartphone apps (Scaniverse, PolyCam); 2)
smartphone photogrammetry apps; 3) professional
photogrammetry software (Agisoft Metashape Pro)
paired with a commercially available mirrorless
camera (Nikon Z50); 4) 3D surface scanning (Artec
Spider); and 5) computed tomography (CT) scans
(GE phoenix v|tome[x s 240 scanner, VG Studio Max
3.4 software). We ranked each method according to
its cost, scanning time, precision (here measured by
resolution), accuracy, difficulty, and its ability to
scale with both specimen size and complexity. To
assess these methods for vertebrate paleontological
research, we created a matrix of three common
paleontological specimen types: teeth, crania, and
trace fossils. This range of types allowed us to assess
each modeling method in both pure 3D
reconstruction and in ascertaining relief along a
mostly flat surface (“2.5D”), crucial to the study of
ichnofossils. By selecting a broad size range for each
type of specimen, we were able to more thoroughly
compare the trade-offs of each method. Although CT
remains the gold standard in both precision and
accuracy, it is significantly more costly and time-
consuming than any other method. (It is also the only
method that can reveal internal structure and that
cannot provide color information.) We present a
decision framework between 3D surface scans and
photogrammetry techniques for specimens of
different sizes and complexities and demonstrate the
potential for high-sensitivity data collection with
consumer-grade camera technology. LIDAR and
photogrammetry via personal smartphones, unheard
of even five years ago, is a promising and accessible
method for producing affordable models, but the
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techniques now available are limited. Nevertheless,
this may prove a cost- and time-effective method for
field capture in the near future. We plan additional
functional testing via geometric morphometric
methods to further assess our model outputs and
compare their utility in practice.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

A DEEP TIME PERSPECTIVE ON BITE
FORCE: A CASE STUDY IN GEOMORPH
RODENTS

Ball, Madeline P.!, Poorboy, Dylan M.2, Socki,
Francesca®, Caléde, Jonathan J.!

The Ohio State University, Marion, Ohio, United
States, 2Evolution, Ecology, and Organismal Biology,
The Ohio State University, Columbus, Ohio, United
States, *University of Minnesota Twin Cities,
Minneapolis, Minnesota, United States

Bite force is associated with a variety of behavioral
and ecological factors in extant organisms including
locomotion, diet, reproductive ecology, and size. As
such, it provides an opportunity to inform the ecology
of fossil taxa. Geomorph rodents, the clade
comprising pocket gophers (Geomyidae) as well as
kangaroo rats and their relatives (Heteromyidae) are
an ideal study system to explore bite force over
evolutionary timescales. They are taxonomically and
ecomorphologically diverse, have a rich fossil record,
and there exists a phylogenetic framework integrating
living and extinct species. In this study, we use bite
force to inform the impact of adaptive and
nonadaptive processes on geomorph evolutionary
ecology. We estimated the bite force of 65 extant and
52 fossil geomorph species using two measurements
of the lower incisor as well as the lengths of the
crania or toothrows for 899 specimens.

We find that most differences in bite force among
extant species are due to body size, but some
differences are associated with diet and locomotion;
there is little evidence for sexual dimorphism in bite
force when accounting for size. Our comparison of
extant chisel-tooth and scratch-digging gophers
shows that bite force constrains the ecology of
burrowing rodents. Therefore, we make locomotory
inferences for 11 species of fossil gophers in the
subfamily Entoptychinae. We used an ancestral
character state reconstruction and a phylogenetic
ridge regression to map the evolution of bite force

and analyze rates of evolution and phenotypic change
from the mid-Eocene to the modern day. The
common ancestor of all geomorph rodents displays
an intermediate bite force. Both the Florentiamyidae,
an extinct family sister to the crown group, and the
family Heteromyidae show decreased bite forces
compared to that common ancestor. The decrease in
heteromyids coincides with a significant change in
evolutionary rate, potentially reflecting a trade-off
between bite force and cranial evolution, particularly
auditory bulla inflation. Bite force evolution in
Geomorpha follows an early-burst model, which may
be attributable to ecological diversification 30 Ma.
Our results reveal a complex evolutionary pattern,
suggesting the need for further analyses, including
studies of incisor procumbency and florentiamyid
ecology. Investigations of bite force in other
burrowing rodent clades using this approach may
enable a more comprehensive evaluation of the
evolution of fossoriality in Rodentia.

Funding Sources The Ohio State University Marion
campus, College of Arts and Sciences, and
Undergraduate Research Apprenticeship Program as
well as the Paleontological Society.

Technical Session 1: Sauropod & Ornithischian
Dinosaurs (Wednesday, October 18, 2023, 8:00 AM)

EXPLORING THE ROLE OF EVOLVING
FOREST COMPOSITION IN SHAPING
DINOSAUR DIVERSITY PATTERNS IN THE
CRETACEOUS OF NORTHERN ALBERTA,
CANADA

Bamforth, Emily

Philip J. Currie Dinosaur Museum, Wembley,
Alberta, Canada

Fossil plant assemblages are critically important for
recreating paleoenvironments and understanding the
paleoecology of vertebrate communities. In this
study, six new macrofloral sites from northern
Alberta, Canada, as well as a review of past studies
of Albian floras and faunas from the same region,
help to shed light on the potential role forest
composition had in driving dinosaur ecology and
evolution. Previous studies of the macroflora from
the Albian (109 — 107 Ma) Gates Formation of
northeast Alberta, and the stomach contents (cololite)
of the nodosaur Borealopelta found in the coeval
marine Clearwater Formation, suggest these forests
were dominated by conifers, seed ferns, horsetails,
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and cycads. The dominant megaherbivores at this
time, as evidenced by the body fossils and footprints,
were ankylosaurians. While the vertebrate fossil
record of the Cenomanian (96 — 93 Ma) Dunvegan
Formation of northwest Alberta is less well known,
the dinosaur faunas are similarly dominated by
ankylosaurians. However, the macrofloral record
from the same formation suggest that these animals
were living in significantly different forests. A new
macrofloral site from the Dunvegan Formation, the
McCoy Leaf Site, is dominated by a diverse
angiosperm leaf assemblage with a small number of
Metasequoia fronds. The only other known
macrofloral site from this formation in northeast
British Columbia is also dominated by angiosperms
and conifers, with little evidence of the seed ferns
present in the Abian floras. By the late Cretaceous,
the ankylosaurians were gone and the forest
composition had changed fundamentally. The
dominant megaherbivores in the Campanian (~76 —74
Ma) Wapiti Formation of northwest Alberta were
hadrosaurs and, to a lesser extent, ceratopsians. Five
newly discovered palaeofloral sites from the Wapiti
Formation imply forests whose canopies were made
up of Metasequoia and Parataxodium confers, and
with diverse understories made up primarily by
broad-leafed angiopserms and gingkoes. While the
replacement of ankylosaurians by hadrosaurs as the
dominant megaherbivores during the middle and late
Cretaceous could be attributed to several factors, the
structure and diversity of forests, as their main source
of food, could have been a major driver. Ongoing,
small-scale studies such as this one in northern
Alberta may help to elucidate the extent the role plant
communities had in influencing trends in dinosaur
ecology and evolution.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

MAMMOTH VS. ELEPHANT: INSIGHTS INTO
DIETARY VARIABILITY THROUGH TIME

Barrett, Chase A.!, Pardi, Melissa 1.2, Mueller -
Filipes, Elsa', DeSantis, Larisa'

'Department of Biological Sciences, Vanderbilt
University, Nashville, Tennessee, United States,
2Research & Collections Center, Illinois State
Museum, Normal, Illinois, United States

Proboscideans, including mammoths, are a
component of many diverse herbivore assemblages.
Within communities, resource partitioning reduces

competition and facilitates coexistence. Stable
isotope analysis of 8'3C is frequently used as a
dietary proxy distinguishing the consumption of C3
and C4 plant resources in the fossil record. Because
there are geographic constraints to using 8'3C to infer
the relative use of grass and browse, dental
microwear texture analysis (DMTA) is also used to
characterize degrees of browsing, mixed-feeding, and
grazing in many fossil taxa, with ground truthing in
living analogs. However, the large size of mammoth
teeth distinguishes them from many taxa that have
been better studied using dental microwear. Here, we
present a comparative sample from a living modern
analog, the African bush elephant, to serve as a frame
of reference for interpreting mammoth DMTA. The
comparative sample consists of teeth from 11
individuals of Loxodonta africana that were culled as
part of management activities in Kruger National
Park (KNP) in 1993 (CITES permit certificate no.
780873) and are curated at the Illinois State Museum.
These individuals originated from the arid bushveld
of the Northern region of KNP at the beginning of the
dry season. Elephants in the northern regions of KNP
consume a mixed diet of approximately 40% grass
during the dry season and 50% grass during the wet
season. The temporal and regional constraints of this
sample provide an opportunity to characterize the
microwear of animals whose diets and environment
are well understood. Teeth with active wear were
molded, and casts were analyzed for DMTA. The
KNP sample was then compared to mammoth DMTA
data from previously published studies. Microwear of
L. africana exhibits similar DMTA attribute values as
observed in mammoths from regions previously
examined. Comparisons with fossil assemblages
reveal few statistically significant differences in
microwear between mammoth and KNP elephants,
with the exception of mammoths from Cypress
Creek, TX, Ingleside, TX, and Leisey Shell Pit 1A
which have significantly lower complexity values
than modern African bush elephants. Variation and
breadth of DMTA from mammoths are similar to a
temporally and geographically constrained
population of L. africana. Fossil assemblages, despite
time averaging, are not inherently more variable than
modern populations.

Funding Sources National Science Foundation and
Vanderbilt University

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)
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ONTOGENETIC STATUS OF A PHYTOSAUR
(REPTILIA: ARCHOSAURIFORMES)
SPECIMEN FROM THE UPPER TRIASSIC
SLOAN CANYON FORMATION OF THE DRY
CIMARRON VALLEY, OKLAHOMA, U.S.A, AS
REVEALED BY FIBULAR
OSTEOHISTOLOGY

Barta, Daniel E.

Anatomy and Cell Biology, Oklahoma State
University College of Osteopathic Medicine at the
Cherokee Nation, Tahlequah, Oklahoma, United
States

Phytosauria is a clade of exclusively Triassic
archosauriform reptiles. Despite their abundance and
wide distribution, knowledge of phytosaur ontogeny
remains limited owing to the rarity of immature
specimens and histological studies compared to other
reptile clades. Therefore, hypothesized ontogenetic
transformations of phytosaur cranial morphology are
rarely calibrated to relative or absolute ages derived
from postcranial osteohistology. I use
osteohistological data to test my initial ontogenetic
assessment of a partial, possibly immature phytosaur
skull and associated postcrania (OMNH 02939) from
the Upper Triassic Sloan Canyon Formation of
Oklahoma, U.S.A. My previous preliminary
phylogenetic analysis suggests that OMNH 02939
can be assigned to Machaeroprosopus sp.

The left fibula of the specimen was molded and cast
prior to removal of a midshaft fragment, which I
embedded in clear polyester casting resin. I used
cyanoacrylate to mount a wafer cut from the midshaft
on a plexiglass slide prior to grinding and polishing
to optical transparency.

The primary bone of the fibular midshaft is
predominantly parallel-fibered, with some woven
bone present. Both primary and secondary osteons
are almost all longitudinally oriented. The inner
cortex is overprinted by secondary osteons, indicating
partial remodeling. The remaining primary bone in
the outer cortex is interrupted by at least five lines of
arrested growth (LAGs) (some are double or triple
LAGs counted as one). OMNH 02939 lacks the
closely spaced LAGs of an external fundamental
system, indicating that it was still growing at the time
of its death.

The axial neurocentral suture is open, as expected
given the caudal to cranial fusion sequence of
phytosaur neurocentral sutures. The interfrontal
suture of OMNH 02939 is visible and appears

partially open along both its dorsal and ventral
surfaces, indicating that this suture remained open (or
reopened) years after the individual hatched. This
contrasts with Alligator mississippiensis, in which the
interfrontal suture may close prior to hatching.
Retention of open interfrontal and other cranial
sutures throughout ontogeny may be typical for
phytosaurs, but extensive growth series and detailed
inter- and intraspecific comparisons are needed to test
this. Integrating bone histology with other maturity
assessment criteria contributes to an emerging
ontogenetic framework that will help untangle
sources of anatomical variation among phytosaur
specimens.

Funding Sources Funding: Oklahoma State
University Center for Health Sciences

Symposium Session: Theropod Flight Origins
(Thursday, October 19, 2023, 1:45 PM)

MORPHOLOGY AND PNEUMATICS OF A
PTEROSAUR WING (PTEROSAURIA:
ORNITHOCHEIROMORPHA) FROM THE
ELRHAZ FORMATION (APTIAN-ALBIAN) OF
NIGER

Baumgart, Stephanie L., Sereno, Paul C.

Organismal Biology and Anatomy, University of
Chicago, Chicago, Illinois, United States

The middle portion (radius to second wing phalanx)
of an articulated pterosaur forelimb was recovered in
the Gadoufaoua region of the Elrhaz Formation of
Niger. The specimen, which preserves the pteroid, all
of the carpals and metacarpals, and most of the
phalanges of the minor digits, has a restored
estimated wing length of 2.4 meters for an estimated
wingspan of ~5 meters. Computed tomographic scans
of the wing bones reveal open sutures between
elements known to fuse with maturity in pterosaurs.
In particular, the suture separating the extensor
tendon process on the wing finger first phalanx and
that between the two carpals of the proximal
syncarpal remain open, suggesting the specimen was
not fully mature. The shallow concavoconvex
articulations between the forearm (radius, ulna) and
the proximal syncarpal are preserved as well as joint
surfaces between the distal syncarpal, preaxial carpal
and pteroid. All four metacarpals are preserved in
place, the second and third approximately one-third
the length of the first and fourth. The proximal
phalanges of first and second digits have pneumatic
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foramina on the ventral aspect of the base of the
phalanx. Ginglymoid interphalangeal articulations are
visible in the minor digits. Other notable features
include the dorsal position of the large foramen on
the extensor tendon process, which is more often
located on the ventral side. We use 3D renderings of
the mid-wing skeleton of this Niger pterosaur to
consider the neutral orientation of the minor digits in
flight and how these digits may relate to forelimb
footprints from Late Cretaceous pterosaur trackways.

Technical Session 9: Sauropsids (Thursday, October
19, 2023, 1:45 PM)

LONGER COCHLEAE DO NOT RELATE TO
HIGHER FREQUENCY HEARING IN
SAUROPSIDS

Bazzana-Adams, Kayla, Evans, David

University of Toronto, Mississauga, Ontario, Canada

The basilar membranes of nearly all amniotes encode
frequencies in a similar manner, with lower
frequencies affecting the distalmost portions of the
membrane and higher frequencies affecting the
membrane more proximally. In mammals and birds,
longer basilar membranes are associated with
increased sensitivity to low frequency sounds
(negative correlation between membrane length and
hearing sensitivity), but longer membranes have
frequently been considered to relate to higher
frequency sensitivity in non-avian reptiles (positive
correlation). Re-examination of the data used to
derive the latter relationship reveals that, in all
groups, there is either a negative correlation between
membrane length and frequency sensitivity (as in
mammals and birds) or no clear relationship (non-
avian reptiles); in no case is a positive correlation
evident. The previously assumed positive relationship
between basilar membrane length and high frequency
hearing in reptiles is the result of analyses being
conducted at too broad of a phylogenetic scale.
Therefore, hearing estimation methods that predict a
positive correlation should not be used, and cochlear
elongation in any tetrapod lineage should be assumed
to relate to a lowering of the low frequency threshold,
not to a raising of the high frequency threshold or of
the frequency of best hearing.

Technical Session 17: Afrotheria & Mammal
Macroevolution (Saturday, October 21, 2023, 8:00
AM)

NEW DATA ON THE EARLY
EVOLUTIONARY HISTORY OF
BALKANATOLIAN EMBRITHOPODA
(MAMMALIA, PAENUNGULATA) FROM THE
CICEKDAGI BASIN, CENTRAL ANATOLIA

Beard, K. Christopher!, Miller, Kristen', Rust,
Kathleen L.!, Ocakoglu, Faruk?, Coster, Pauline?,
Licht, Alexis*, Métais, Grégoire’

'Biodiversity Institute, University of Kansas College
of Liberal Arts and Sciences, Lawrence, Kansas,
United States, 2Eskisehir Osmangazi University,
Eskisehir, Turkey, *Réserve naturelle nationale
géologique du Luberon, Apt, France, “CEREGE, Aix-
en-Provence, France, "Muséum National d’Histoire
Naturelle, Paris, France

Embrithopoda is an extinct clade of placental
mammals that includes the iconic, graviportal taxon
Arsinoitherium. Embrithopods have long been
regarded as members of the afrotherian subclade
Paenungulata, which also includes Proboscidea,
Hyracoidea and Sirenia. An African origin for the
group is supported by their status as paenungulates,
their early appearance in the fossil record of Africa,
and the basal phylogenetic position of the Moroccan
embrithopod Stylolophus with respect to other known
embrithopod taxa. Despite the strong likelihood that
embrithopods originated in Africa, they succeeded in
colonizing the insular terrane of Balkanatolia during
the early Paleogene, presumably via dispersal across
Tethys. Prior to its colonization by Asian mammals
in the Bartonian, embrithopods were the only large
mammalian herbivores known to occur on
Balkanatolia. However, the timing of embrithopod
colonization of Balkanatolia and their early evolution
on this insular terrane have remained enigmatic.

The newly discovered locality of Camiliyayla mezra
in the southern Cigekdagi Basin has yielded fossils
documenting two sympatric taxa of embrithopods
that appear to rank among the oldest embrithopods
known from Balkanatolia. Biostratigraphic and
geochronologic age constraints on the new site
indicate that it is older than middle Lutetian; ongoing
research aims to constrain the age of the site further.
Neither of the embrithopods from Camiliyayla mezra
belongs to the most common early Paleogene Turkish
embrithopod, Palaecoamasia. Rather, the larger taxon
can be referred to the poorly documented genus
Hypsamasia, while the smaller taxon appears to be a
primitive species of Crivadiatherium, otherwise
known only from later Eocene strata of Romania.
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The embrithopod fauna of Camiliyayla mezra
indicates that this clade experienced a modest
adaptive radiation after successfully colonizing
Balkanatolia. The Balkanatolian record of
embrithopod evolution contrasts with the
evolutionary history of this clade in its native Africa,
where sympatric taxa of embrithopods have never
been documented. In situ diversification of
embrithopods was facilitated by the endemic and
unbalanced character of Balkanatolian faunas,
particularly the absence of other large-bodied
herbivores like proboscideans, which were diverse
and abundant in the early Paleogene of Africa.

Funding Sources This research has been supported
by NSF 2141115 to KCB and ERC 101043268 to
AL.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

TYRANNOSAURUS BITE MARKS ON A
CERATOPSID FRILL FROM THE LATE
CRETACEOUS HELL CREEK FORMATION
OF NORTH DAKOTA, USA

Beatty, W. Lee!, Schroeder, Adam J.2, Kairies-
Beatty, Candace L.!

"Department of Geoscience, Winona State
University, Winona, Minnesota, United States, *Hell
Creek Fossils, Colby, Kansas, United States

Although bite marks on non-avian dinosaur bones
have rarely been described in scientific literature,
they provide valuable evidence of real-world
ecological interactions between once-living
organisms. Here we describe a partial ceratopsid
squamosal containing multiple punctures, bite-and-
drag, and drag marks across its dorsal surface, at least
some of which are attributable to Tyrannosaurus. The
isolated bone was excavated near Marmarth, North
Dakota, from mudstone of the Maastrichtian Hell
Creek Formation. It is heavily damaged, with the
lateral and caudal margins entirely missing and only
the anterior third, from the jugal suture to the medial
margin, remaining.

Three large punctures lie along the bone’s damaged
lateral side. One is complete, 40 mm wide, 22 mm
deep and does not completely penetrate the bone. The
others penetrate the bone and appear to be similar in
size and shape, but they are incomplete. The edges of

these large punctures are sharp and show no signs of
bone growth. A 5 mm-wide, 34 mm-long bite-and-
drag mark with a jagged border lies near the complete
puncture.

An 8 mm-wide bite-and-drag mark extends 43 mm to
the medial margin, where it creates a 10 mm-wide
notch in the edge of the bone. It has raised, rugose
edges. The ventral bone surface inferior to this gouge
is slightly thickened at the medial margin, forming a
bump.

A group of much smaller subparallel bite-and-drag
and drag marks crosses the anterior portion of the
bone. Two curved score marks extend 120 mm
anteriorly from small triangular punctures less than 5
mm wide. Several other possible score marks without
punctures are also present. These marks are all
approximately 2 mm wide and have raised surfaces
along at least part of their lengths.

The various marks with rugose edges and raised
surfaces suggest that this individual survived some
trauma to its frill caused by one or more unknown
attackers. We interpret the other marks with sharp
edges and the major damage to the bone to be the
result of biting by Tyrannosaurus, the only large
carnivore known from the Hell Creek Formation. The
approximate size and spacing of the large punctures
are comparable to the size and spacing of
Tyrannosaurus maxillary teeth. The presence of
Tyrannosaurus bite marks on a ceratopsian frill likely
has little to do with feeding on the frill itself but is
consistent with the hypothesis that the carnivore
manipulated ceratopsian skulls during the
postmortem dismembering of their carcasses.

Technical Session 12: Methods & Paleohistology
(Friday, October 20, 2023, 8:00 AM)

BONE CONCENTRATIONS UNDER
ISOLATED TREES AS A MODEL FOR TIME-
AVERAGED, SPECIES-RICH FOSSIL
ASSEMBLAGES

Behrensmeyer, Anna K.!, Stewart, Kathlyn M.?
'Paleobiology, Smithsonian Institution, Washington,
District of Columbia, United States, 2Palaeobiology,
Canadian Museum of Nature, Ottawa, Ontario,
Canada

Taphonomic processes that generate concentrations
of skeletal remains are responsible for a significant
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proportion of the fossil record and also important in
reconstructions of human versus non-human behavior
in archaeological sites. Here we report on spatially
focused bone assemblages associated with isolated
trees in the modern-day savanna habitat of Amboseli
National Park, Kenya. Controlled sampling of areas
under 14 Acacia tortilis trees resulted in 2220
identifiable bones and a minimum of 196 individuals
representing a wide range of body sizes and species
in five vertebrate classes. These include 15
mammalian genera, with brown hare (Lepus
capensis) and Thomson’s gazelle (Fudorcas
thomsonii) most common (8/14 and 7/14 of the tree
assemblages, respectively). Birds are more diverse
than mammals (29 species), but their remains less
abundant. Trees are 10-1000m apart and more
isolated ones tend to have more bones. Observed or
inferred taphonomic processes responsible for tree
concentrations involve the activities of predatory
birds and mammals, including humans. Although
some deaths likely occurred in direct association with
the trees, most remains were transported there by
faunivores (meat and bone consumers) attracted to
shade, protective cover, and/or roosting sites.
Terrestrial mammals and birds dominate, but fish
occur at 6/14 trees and were transported 1 km or
more from the nearest water source. In addition to
predator modification (e.g., breakage patterns,
digestive dissolution, toothmarks), taphonomic
features include trampling breakage, insect and root
damage, and long-term weathering (i.e., years to
decades) on organic-rich substrates. Results show
that typical taphonomic signatures of bone
assemblages under Amboseli trees include: 1)
relatively high spatial density (.31 bones/m?)
compared with surrounding land surface bone
assemblage (.002 bones/m?), 2) variable but generally
high diversity (~6-24 species) per tree, with greater
representation of small body sizes, 3) bias toward
mammalian appendicular remains, contrasting with
bias toward cranial and axial remains for fish and
reptiles, 4) high frequency of juvenile to sub-adult
large mammals, 5) weathering stages lower than in
the land surface assemblage. Isolated trees as
attractors for biologically-generated bone
concentrations provide a conceptual model that may
help to explain spatially focused, high-diversity
assemblages that occur throughout much of the land
vertebrate fossil record.

Funding Sources National Geographic Grant #1508
Amboseli Support (1975 — 1985), Smithsonian
Institution Short-term Visitor Grant

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

FIRST OCCURRENCE OF THE EARLY
PALEOCENE MAMMAL HEMITHLAEUS IN
THE DENVER BASIN, COLORADO, WITH
IMPLICATIONS FOR TOOTH
REPLACEMENT IN ARCHAIC UNGULATES

Belabbes, Sofia M.!, Weaver, Lucas N.2, Chester,
Stephen G.3, Lyson, Tyler*

'Department of Biology, University of Michigan,
Ann Arbor, Michigan, United States, 2Department of
Ecology and Evolutionary Biology and Museum of
Paleontology, University of Michigan, Ann Arbor,
Michigan, United States, Department of
Anthropology, Brooklyn College, New York, New
York, United States, *Department of Earth Sciences,
Denver Museum of Nature and Science, Denver,
Colorado, United States

Archaic ungulates were among the most speciose and
ecologically diverse mammals in the early aftermath
of the Cretaceous-Paleogene (K-Pg) mass extinction.
The Puercan North American Land Mammal ‘age’
(NALMA) captures the first ca. 1 million years (Ma)
of the Paleocene and is characterized mostly by
archaic ungulates present in the San Juan Basin of
New Mexico. Elsewhere in the Western Interior of
North America, Puercan mammals are primarily
known from isolated teeth and jaw fragments.
Recently, abundant skulls with associated upper and
lower dentitions of archaic ungulates have been
discovered at Corral Bluffs, an exposure of earliest
Paleocene portions of the Denver Formation just east
of Colorado Springs, Colorado, providing a new
window into the earliest evolution of archaic
ungulates. In this study, we describe the upper and
lower dentition of an archaic ungulate (DMNH
EPV.141855) from ca. 600 thousand years after the
K-Pg boundary (Puercan 2 NALMA; 101.5 m above
the pollen-defined K-Pg boundaries; GPTS [2012]
age model = 65.40 Ma) at Corral Bluffs. The
specimen exhibits an erupting left P2, deciduous
(d)P/p3—4, M/m1-2, and erupting right M/m3. The
dP/p3 resemble those of the adult dentition, whereas
dP/p4 are molariform and resemble M/m1. We assign
DMNH EPV.141855 to the periptychine periptychid
species Hemithlaeus kowalevskianus based primarily
on: (1) protocone apex shifted buccally with
prominent lingual slope, (2) reduced hypocone equal
in size to pericone; both at the same mesiodistal line
lingual to the protocone apex, (3) paraconid small
and level with the height of talonid cusps, situated
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near base of protoconid, (4) metaconid shifted
distobuccally and situated near prominent protoconid,
and (5) within size range of other H. kowalevskianus
specimens (e.g., m2 L =4.93 mm). DMNH
EPV.141855 thus represents the first occurrence of
H. kowalevskianus from the Denver Basin. Further,
the preservation of both the dP/p3—4 and the
unerupted adult premolars in the crypt of the maxillae
and dentaries (confirmed via digital preparation of
uUCT data) represents one of the earliest examples of
tooth replacement patterns in Paleocene mammals,
and one of the only periptychid genera for which
aspects of the dental eruption sequence is known.
Future study will compare tooth replacement patterns
of H. kowalevskianus to those of other archaic
ungulates and eutherians, potentially illuminating the
evolution of dental eruption sequence among early
placental mammals.

Technical Session 1: Sauropod & Ornithischian
Dinosaurs (Wednesday, October 18, 2023, 8:00 AM)

A NEW KRITOSAURIN HADROSAURID
(DINOSAURIA: ORNITHOPODA) FROM THE
LATE CAMPANIAN WILLIAMS FORK
FORMATION OF COLORADO

Bender, Emerald R.!, Gates, Terry A.!, Johnson,
Elizabeth?, Zanno, Lindsay E.3

"Department of Biological Sciences, North Carolina
State University, Raleigh, North Carolina, United
States, 2Colorado Northwestern Field Museum,
Craig, Colorado, United States, *Paleontology, North
Carolina Museum of Natural Sciences, Raleigh,
North Carolina, United States

The past two decades of research have revealed an
exceptional diversity of hadrosaurids in the Late
Cretaceous Western Interior Basin of North America,
and ongoing discoveries continue to refine the
biogeographic and phylogenetic history of this clade.
We present the cranial osteology of the first uniquely
diagnosable hadrosaurid remains from the late
Campanian Williams Fork Formation of Colorado.
The new taxon is represented by CNFM-001, a
specimen comprising a nearly-complete skull, partial
postcranial skeleton, and skin impressions. CNFM-
001 is referable to Kritosaurini based on the concave
ventral margin of the jugal, triangular rostrolateral
projection of the frontal between the postorbital and
prefrontal, and subrectangular dorsal border of the
infratemporal fenestra. It is most prominently
differentiable from other kritosaurins by its unique

nasal morphology: the nasal crest is flattened,
rostrally elongate, transversely broad, and lies below
the level of the orbits. This contrasts with the tall,
arcuate, and transversely narrow nasals of
Gryposaurus and the rostrocaudally abbreviated arch
of Rhinorex. The novel taxon is further distinguished
by dorsoventrally shallow maxillae, a rugose
proximal nasal crest, a straight, transversely oriented
frontonasal suture, and ventrolaterally splayed
exoccipital condyloids, among other characters.

The addition of CNFM-001 to the phylogeny of
hadrosaurs provides continuity to the evolutionary
history of Kritosaurini, constraining the sequence of
character acquisition and refining diagnoses in close
relatives. For example, the dramatic rostrocaudal
thickening of the dorsal margin of the paroccipital
processes, formerly thought to be an autapomorphy
of Gryposaurus, is shared with the new taxon.
CNFM-001 also increases the known diversity of
nasal crest ornaments in Kritosaurini, which are
generally more morphologically conserved than the
ornamentation observed in other clades such as
Brachylophosaurini and Saurolophini. CNFM-001
consistently diverges after Kritosaurus and before
Rhinorex and Gryposaurus in isolated most-
parsimonious trees and Bayesian maximum clade
credibility trees, but Kritosaurini remains unresolved
in majority-rule consensus topologies. Therefore,
further development of hadrosaur phylogeny is
required to confidently infer character history in this
clade.

Funding Sources This project was funded by the
Paleontological Society Student Research Award

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

NEW DATA ON LATE CRETACEOUS STEM
BIRDS CLARIFIES THE PLESIOMORPHIC
CONDITION OF THE NEORNITHINE
POSTCRANIAL SKELETON

Benito, Juan, Steell, Elizabeth, Widrig, Klara E.,
Field, Daniel J.

Department of Earth Sciences, University of
Cambridge, Cambridge, Cambridgeshire, United
Kingdom

Neornithes (the bird crown group) originated during
the Late Cretaceous, yet their fossil record predating
the end-Cretaceous Mass extinction is extremely
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scarce. A large number of fragmentary Late
Cretaceous avian remains have been suggested to
exhibit affinities to Galloanserae (waterfowl +
landfowl), and the only two well-supported
Cretaceous neornithines are thought to belong to this
clade. Similarly, total group Anseriformes
(waterfowl) are amongst the most diverse and
abundant early Cenozoic neornithines. A
neognathous, and in particular, a galloanseran-like
palate configuration has recently been interpreted as
plesiomorphic for Neornithes, casting doubt on the
purported galloanseran affinities of several Cenozoic
neornithine lineages. However, the plesiomorphic
condition of numerous additional aspects of the
neornithine postcranial skeleton remain uncertain.
Here we re-evaluate a crownward stem bird specimen
from North America, and suggest that several aspects
of its postcranial anatomy, particularly the
morphology of the scapula, coracoid and
carpometacarpus, are remarkably similar to those of
early Cenozoic Anseriformes such as Presbyornis.
However, these ‘galloanseran’ features are combined
with hindlimb morphologies shared with stem
palacognaths, raising the intriguing possibility that
numerous aspects of the postcranial anatomy of early
total-group Anseriformes could be plesiomorphic for
Neornithes. Combined with recent insights on the
ancestral crown bird palate, these results may force
reconsideration of the purported galloanseran and
neornithine affinities of several Cretaceous and early
Cenozoic fossil birds, with potential implications for
assessing the age of the deepest divergences among
Neornithes in the Cretaceous. Furthermore, the
postcranial similarities of crownward stem birds and
earliest Cenozoic Anseriformes may hint at the
ecology of the earliest crown birds and their
survivorship through the end-Cretaceous mass
extinction.

Funding Sources This research was supported by the
UKRI grant MR/S032177/1 awarded to D.J.F. and by
funds provided by the Systematic Association and
The Geologists’ Association.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

EFFECTS OF SNAKE DIGESTION ON SMALL
MAMMAL SKELETONS

Bennett, Todd B.!, Patterson, David B.2, Mead,
Alfred!

Biological and Environmental Sciences, Georgia
College and State University, Dawsonville, Georgia,
United States, 2Biology, University of North Georgia,
Dahlonega, Georgia, United States

Small mammals are a uniquely important group for
understanding paleoecology due to their restricted
habitat and sensitivity to changing environments.
While owl pellet analysis has been used to document
taphonomic signatures on small mammal fossils, few
studies have focused on the signatures of other
animal clades, although a small number have
examined digestive damage due to mammals and
reptiles. Research presented here examines digestive
modification by 17 extant species of snakes in
comparison to modern owls. This study lays out a
systematic approach for recovering rodent remains
from snake fecal material as well as detecting and
characterizing tooth and bone modification. Rodent
teeth (n > 50) from snake fecal remains show extreme
modification similar to damage from carnivorous
mammals. The extreme modification is markedly
different from that on remains collected from owl
pellets (n > 50) which show very light modification.
An understanding of the different taphonomic
signatures can be used to infer the concentrating
agents of the recently documented rodent community
at Clark Quarry, a Pleistocene fossil locality in
Brunswick, Georgia, U.S.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

SENSORY ORGANS AND PALAEOBIOLOGY
OF CYNODONTS

Benoit, Julien

Evolutionary Studies Institute, University of the
Witwatersrand, Johannesburg-Braamfontein,
Gauteng, South Africa

All modern mammals are descended from the
paraphyletic non-mammaliaform cynodonts. It has
long been assumed that the biology of these
mammalian ancestors was essentially reptilian-like,
including simple behavior, low metabolism, small
brain, poor sense organs, and unrefined motor
coordination. With recent exploration of Permian-
Triassic exposures and CT scanning becoming more
commonplace in paleontology labs, new data on early
cynodonts has since helped refine this picture and
update this view. Recent research has brought new
evidence that paleoneurological and behavioral traits
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previously considered typically mammalian, such as
whiskers, nocturnality, enhanced olfaction, lactation,
gregariousness and enlarged cerebral hemispheres
actually evolved before the very origin of clade
Mammaliaformes. Adaptations to nocturnality and
small body size in non-mammaliaform cynodonts
triggered a neurosensory revolution that started
before the origin of mammaliaforms, possibly in
correlation with the Carnian Pluvial Episode and the
evolution of endothermy as the archosaurs were
becoming the dominant taxa over terrestrial
ecosystems.

Funding Sources The National Research Foundation
and its African Origins Platform programme
(AOP210218587003, Grant No: 136505).

Technical Session 21: Squamates (Saturday, October
21,2023, 1:45 PM)

PARVIRAPTOR-LIKE SQUAMATE FROM
THE MIDDLE JURASSIC OF SCOTLAND

Benson, Roger B.!, Walsh, Stig?, Fernandez,
Vincent?, Griffiths, Elizabeth?, Head, Jason®, Evans,
Susan®

"Department of Vertebrate Paleontology, American
Museum of Natural History, New York, New York,
United States, 2National Museums of Scotland,
Edinburgh, United Kingdom, *European Synchrotron
Radiation Facility, Grenoble, France, “University of
Oxford, Oxford, United Kingdom, *University of
Cambridge, Cambridge, United Kingdom,
University College London, London, United
Kingdom

Squamates (lizards and snakes) comprise
approximately 10,000 living species and diverged
from their closest living relative, Sphenodon, during
the early Triassic. However, confident records of
crown- or near-crown squamates are not known prior
to the Middle Jurassic. Jurassic and Early Cretaceous
squamate assemblages include taxa that have been
assigned to the stem lineages of most major living
groups, including the genus Parviraptor and closely-
related genera from North America and Europe.
These taxa have been identified at various times as
being anguimorphs, gekkonomorphs, members of a
'scincomorph'-anguimorph group, and more recently
as stem-snakes. Specimens of these taxa so far are
relatively incomplete, have been incompletely-
described, or have been identified as potentially
being chimaeric associations of multiple taxa, leading

to difficulties evaluating these phylogenetic
hypotheses.

We report a new specimen of a Parviraptor-like
squamate from the Middle Jurassic (Bathonian)
Kimaluag Formation of Isle of Skye, Scotland. The
specimen comprises a partial cranium, right
mandible, many ribs and vertebrae, and portions of
the pectoral and pelvic limbs. The morphology of this
new specimen, revealed using synchrotron
tomography, confirms the that cranial bones of
Parviraptor estesi, from the Early Cretaceous of the
UK, do not represent a chimaeric association, and
provides substantial new information on the anatomy
of these taxa, providing sufficient data for 3D skull
reconstruction and information on body proportions.
The specimen shows varanid-like gross cranial
anatomy, with snake-like features restricted primarily
to the teeth and tooth-bearing elements, and 'lizard'-
like body proportions with a short trunk and well-
developed limbs and limb girdles. Many anatomical
details differ from both snakes and varanids and
include a mosaic of primitive and derived features
within Squamata. Bayesian phylogenetic analysis
using a fossilize-birth-death tree prior and molecular
backbone constraint for different matrices provides
potential support for affinities of Parviraptor-like
squamates as either near-crown stem-squamates or
stem-snakes, with most of the support for a
relationship with snakes coming from aspects of
dental or mandibular anatomy. These specimens
therefore provide potential evidence for an early-
diverging squamate group that independently evolved
snake- or anguimorph-like features, probably related
to dietary ecology.

Technical Session 12: Methods & Paleohistology
(Friday, October 20, 2023, 8:00 AM)

UNEXPECTED DISCREPANCY BETWEEN
BONE MICROANATOMY AND PRESUMED
LIFESTYLE REVEALED IN
CARBONIFEROUS TETRAPODS

Bijl, Sifra!, Tafforeau, Paul?, Ahlberg, Per', Clement,
Alice?, Bishop, Peter*, Clack, Jenny®, Sanchez,
Sophie!

'Department of Organismal Biology, Uppsala
University, Uppsala, Sweden, 2European Synchrotron
Radiation Facility, Grenoble, France, *College of
Science and Engineering, Flinders University,
Adelaide, South Australia, Australia, “Department of
Organismic and Evolutionary Biology, Harvard
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University, Cambridge, Massachusetts, United States,
SUniversity Museum of Zoology, Cambridge, United
Kingdom

The terrestrialisation of vertebrates is a major
evolutionary event that involved drastic changes in
the limb bones. It has been an area of great interest in
the paleontological community. However, little focus
has been put on the patterns of ossification of these
bones, mostly due to the scarcity of the fossil
material. This study aims to map in detail the
diversity of bone patterns in the humeri of a wide
variety of early tetrapods from the Carboniferous,
based on a non-destructive method: propagation
phase-contrast synchrotron microtomography. We
looked at the internal bone architecture of the
following Carboniferous genera: Baphetes, Pederpes,
Ossinodus and Crassigyrinus. We investigated their
ossification patterns and bone microanatomy.
Unexpectedly, our results reveal that they all retain a
very spongy microanatomy, regardless of their
varying lifestyles (from aquatic to terrestrial). They
all have an unossified anterior margin where muscles
are expected to connect and play a major role, even in
terrestrial locomotion. This discrepancy between
bone compactness, ossification pattern and lifestyle
suggests that cartilaginous entheses probably played
a function in the adaptation of Carboniferous
tetrapods to land. This further indicates that a shift in
microanatomy towards a more tubular long-bone
structure in terrestrial locomotion is probably a more
derived feature than expected.

Funding Sources Vetenskaps Radet 2019-04595 to
Sophie Sanchez. Applied to Uppsala's Hakansson
travel scholarship as well as the Gertrud Thelin travel
scholarships, decision pending

Technical Session 2: Early Mammals & Carnivora
(Wednesday, October 18, 2023, 8:00 AM)

NEW METATHERIANS FROM THE
PALEOCENE-EOCENE OF TROPICAL
SOUTH AMERICA

Bloch, Jonathan I.!, Suarez, Catalina?, Rincon, Aldo?,
Vallejo-Pareja, Maria C.!, Head, Jason*, Hastings,
Alexander K.°, Cadena, Edwin A.°, Jaramillo, Carlos’

'Florida Museum of Natural History, University of
Florida, Gainesville, Florida, United States, *Instituto
Argentino de Nivologia, Glaciologia y Ciencias
Ambientales (IANIGLA), Mendoza, Argentina,
3Departamento de Fisica y Geociencias, Universidad

del Norte, Barranquilla, Colombia, “Department of
Zoology, University of Cambridge, Cambridge,
Cambridgeshire, United Kingdom, *Paleontology,
Science Museum of Minnesota, St. Paul, Minnesota,
United States, *Earth System Sciences, Universidad
del Rosario, Bogota, Cundinamarca, Colombia,
’Smithsonian Tropical Research Institute, Balboa-
Ancén, Panama

While metatherian mammals are an important
component of tropical ecosystems in South America
today, their Paleogene fossil record is largely
restricted to mid-to-high latitudes, greatly limiting
our understanding of their history during the first half
of the Cenozoic. Here we describe metatherians from
two stratigraphically distinct fossil vertebrate
localities separated by 443 meters in the Bogota
Formation outcropping along Mochuelo Creek in
southern Bogota, Colombia. The Bogota Formation
consists of fluvial sandstones and mudstones with
well-developed paleosols, previously interpreted as a
meandering to braided fluvial depositional system,
and vertebrate fossils are concentrated in
conglomeratic channel-lags. An age model based on
recently published Zircon U-Pb dates for a
generalized section suggests a mid-to-late Paleocene
(59 Ma) age for Locality 2, and an early Eocene (55.6
Ma) age for Locality 1 (~100 meters above the
Paleocene-Eocene Thermal Maximum, PETM).

Only a few diagnostic fossils have been recovered
from the Paleocene Locality 2, with the most
significant find a left maxilla P3-M4 of a stem
metatherian that shares several characteristics found
in pucadelphid (e.g., Pucadelphys and
Andinodelphys) and mayulestid (e.g., Mayulestes)
“ameridelphians” otherwise known from the early
Paleocene of Tiupampa, Bolivia. Several additional
isolated and fragmentary teeth from Locality 2
suggest the presence of at least two additional
metatherian taxa. A relatively complete metatherian
femur with similarities to more arboreal marsupials
(e.g., size and shape of greater and lesser trochanters,
distal condyle shape and height) was also recovered.
Collecting in the Eocene Locality 1 has yielded a
larger sample of diagnostic metatherians, including
partial upper and lower dentitions and numerous
isolated teeth that have clear affinities with taxa
found from the early Eocene of Itaborai, Brazil.
These include several new taxa referred to the family
Protodidelphidae, at least one derorhynchid, a
possible microbiothere (or polydolopimorphian)
similar to Mirandatherium, and several other small
“ameridelphians.” This well-dated section with
terrestrial mammal faunas spanning the late
Paleocene to early Eocene is unique in the tropics and
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allows for correlation to sections at mid-to-high
latitudes in South America and a better understanding
of faunal dynamics across the PETM hyperthermal.

Technical Session 16: Theropods - I (Saturday,
October 21, 2023, 8:00 AM)

SIZE VARIATION, INCREASED BODY MASS
ESTIMATES, AND POTENTIAL SEXUAL
DIMORPHISM IN CAMPANIAN THEROPOD
TROODON FORMOSUS

Boekenheide, Harris R.!, Varricchio, David J.!,
Scannella, John?, Carrano, Matthew T.3

'Earth Sciences, Montana State University, Bozeman,
Montana, United States, 2Paleontology, Museum of
the Rockies, Bozeman, Montana, United States,
3Paleobiology, Smithsonian Institution, Washington,
District of Columbia, United States

The Late Cretaceous troodontid theropod, Troodon
formosus, has long been known to inhabit North
America. However, the fragmentary nature of the
bones that have been uncovered thus far means there
is still much about the species that evades our
understanding. The use of new bone correlation and
body mass estimation methodologies on femora and
tibiae attributed to Troodon formosus revealed that a
considerable number of bones possessed
circumferences indicative of body masses up to
nearly 50% greater than those suggested by previous
estimates. By measuring the lines of arrested growth
and annuli visible in histologic thin section, we
tracked the annual growth rates of several
individuals. While juveniles appeared to grow at
fairly homogenous rates, the growth strategies of
adult individuals were highly variable, with adult
individuals developing an external fundamental
system either around 40-45 kg or 67-73 kg. Though
potentially the result of harsh environmental
conditions leading to high degrees of individual
variation, the consistency in size variation may favor
sexual size dimorphism in Troodon.

Technical Session 20: Marine Mammals & Bats
(Saturday, October 21, 2023, 1:45 PM)

EXTREME DIVERSITY OF SPEAR-
TOOTHED, WAIPATIID-GRADE DOLPHINS
(CETACEA: ODONTOCETI) FROM THE
OLIGOCENE ASHLEY AND CHANDLER

BRIDGE FORMATIONS OF SOUTH
CAROLINA, USA

Boessenecker, Robert!, Geisler, Jonathan H.?

"Mace Brown Museum of Natural History, College of
Charleston, Charleston, South Carolina, United
States, 2Department of Anatomy, New York Institute
of Technology, Old Westbury, New York, United
States

Waipatiidae are a clade or grade of small-bodied (2-
2.5 m long) heterodont, polydont, mesorostrine
archaic dolphins (stem Odontoceti) further
characterized by intermediate telescoping, large
temporal fossae, narrow dorsal parietal exposure, and
resembling Squalodontidae. Fossiliferous beds of the
lower Oligocene Ashley Formation (AF; 28-30 Ma,
Rupelian) and upper Oligocene Chandler Bridge
Formation (CBF; 24.5-23.5 Ma, Chattian) from
Charleston, South Carolina have produced an
unusually diverse assemblage of Waipatia-like
odontocetes, including at least eight morphotypes.
The only named waipatiid-grade dolphin from South
Carolina is Ediscetus osbornei, (BZW:199mm, AF)
with an unusual degree of cranial telescoping,
attenuated rostrum, and procumbent incisors. One or
two additional species of Ediscetus are represented
by several skulls (CCNHM 208, 210; ChM PV 4755;
BZW: 189-194 mm; AF) with narrower intertemporal
constriction and greater parietal exposure. A small
waipatiid (BZW: 161 mm) with small teeth is
represented by four skulls (CCNHM 2609, 4269,
ChM PV 4824, 7679; AF). The most completely
preserved form is known from skulls and a skeleton
(CCNHM 172, ChM PV 4961; BZW: 192mm; CBF)
with longirostry and procumbent incisors and a well-
preserved postcranial skeleton. Two odontocetes
possibly assignable to Waipatia include a gracile
form with a triangular nasofrontal suture and
hemispherical promontorium represented by three
skulls (CCNHM 567, 1074, BZW: 219-232 mm;
CBF) and a robust form with a transverse nasofrontal
suture and wedge-shaped promontorium represented
by three skulls (CCNHM 559, 1078, ChM PV 8710;
est. BZW: 230 mm; CBF). Large crania (BZW: 230-
270 mm; CBF) with narrow facial regions and a
dorsoventrally deep braincase, overlapping cheek
teeth, and periotic with long anterior process
represent one or two morphotypes; a robust form
(CCNHM 558) with bilateral parietal triangles and a
gracile form (CCNHM 563, 1847; ChM PV 4753,
4878) with transverse parietal band. Phylogenetic
analysis recovers some of these taxa as stem
odontocetes intermingling with agorophiid-grade and
squalodontid-grade taxa. At least four waipatiid-
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grade dolphins are present in the Ashley Fm. and five
are present in the overlying Chandler Bridge Fm.
These eight waipatiids, along with 25 other
Oligocene odontocetes from these strata, highlight an
explosive radiation of Odontoceti shortly after its
divergence from Mysticeti.

Education & Outreach Poster Session (Saturday,
October 21, 2023, 4:30 - 6:30 PM)

THE SKULL CHALLENGE: AN OUTREACH
ACTIVITY TEACHING VISITORS ABOUT
ANATOMY AND HOW PALEONTOLOGISTS
IDENTIFY AND INTERPRET THE BONES
THEY FIND

Boessenecker, Sarah', Boessenecker, Robert?

ICollections, Mace Brown Museum of Natural
History, North Charleston, South Carolina, United
States, 2Geology, College of Charleston, Charleston,
South Carolina, United States

Outreach is an important part of museum work and
can help visitors learn more than they can by simply
reading a museum panel and can also be beneficial by
extending the museum outside of its walls, and
allowing those that may not be able to visit and learn
a chance to share with the museum. By using
outreach, ideas can be taught in a different way than
what static museum exhibits can offer by giving a
hands-on interactive experience. The ‘Skull
Challenge Game’ was created as an interactive
learning experience for all ages and is used to help
explain how animals look very different externally v.
their skeleton. Osteological specimens such as skulls
from various mammals (Canis, Lynx, Procyon,
Tayassu, Tursiops, Ursus), reptiles (Alligator), shark
jaws (Carcharhinus, Ginglymostoma, Rhinobatos),
fossil teeth (Mammuthus, Mammut), and 3D prints of
fossil skulls are used. Pictures of the animals in
question were affixed to wooden blocks. The skulls,
teeth, and jaws are set out and visitors are asked to
match the picture to the specimens on the table by
placing the matching block adjacent to the specimen.
The dentition in the skulls or shark jaws can show
what the animal may have been feeding on, and
structures like tusks or antlers can help determine if
they were for social behaviors or used for defense
against predators. Three separate shark jaws are used
to explain different feeding styles used by each shark
(piscivorous, durophagous, and an intermediate
generalist dentition). Using osteological specimens as
well as 3D printed and real fossils, visitors are asked

what they have learned about the modern skulls of
living animals they can see to transfer that knowledge
to the fossils and see what they think the animal may
have looked like in life, or their feeding habits. This
is followed up with asking why they feel something is
this way, to help them develop critical thinking skills.
This helps to explain how paleontologists use a wide
range of evidence to understand what fossils found of
an animal would look like in life. Children tend to do
far better at this game than adults, as they tend to be
less set in their understanding of the world around
them and this often helps. Children may also be more
familiar with basic zoology and many adults are so
far separated from their education they have forgotten
much of their K-12 zoological education. It is
recommended that osteological specimens of local
wildlife are used, as they may be most familiar to the
audience.

Colbert Poster Prize Session

BIOMECHANICAL ANALYSIS OF SMILODON
FORELIMBS REVEALS UNIQUE
ADAPTATIONS FOR PREY ACQUSITION
AND PROCESSING

Bogner, Emily!, Meachen, Julie?, Tseng, Z. Jack!

Integrative Biology, University of California
Berkeley, Berkeley, California, United States, 2Des
Moines University, Des Moines, lowa, United States

Saber-toothed cats (Smilidon fatalis) are well known
for their charismatic canine teeth; however, their
axially elongated and laterally compressed sabers
were more fragile and prone to breaking than the
conical canines of living felids. Previous
biomechanical simulations suggest that S. fatalis
crania had weak extrinsic loading strength when
compared to lions (Panthera leo), which raises the
question of whether the strength of S. fatalis’ arms
compensated for this weakness when holding down
prey. We leveraged heterogeneous finite element
(FE) models generated with species-specific material
properties to assess the strength of S. fatalis’
forelimbs in prey-holding posture. Results indicate S.
fatalis had the strongest overall forearm strength
compared to pantherines, exceeding that of lion (P.
leo), leopard (P. pardus), jaguar (P. onca), and was
most similar to tiger (P. tigris). Interpreted in light of
recent findings on mandibular strength using FE data,
S. fatalis had a weaker skull than some pantherines,
but may have compensated with both stronger
mandibular and arm strength to stabilize its prey and
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protect its canines at high gape angles. This study
represents the first paleobiological study to integrate
FE data from both cranial and postcranial elements
and provides valuable insight into the biomechanics
and behavior of S. fatalis, specifically in terms of its
unique adaptation to prey acquisition and processing.
These findings are consistent with the inference that
sabertooth evolution involved widespread
modification and coordination of musculoskeletal
performance in increasingly specialized forms.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

A COLOSTIED FROM THE EARLY
PENNSYLVANIAN OF ARKANSAS

Bohus, Caleb P.!, Pardo, Jason?

llinois State Geological Survey, Chicago, Illinois,
United States, 2Field Museum of Natural History,
Chicago, Illinois, United States

Colosteids are a distinct fauna typical of Late
Mississippian and Early Pennsylvanian tetrapod
assemblages. Within North America, several
colosteids are known, notably, Colosteus scutellatus
from the Late Westphalian of Ohio, Greererepton
burkemorani from the Late Serpukhovian of West
Virginia, and Deltaherpeton hiemstrae from the Late
Viséan of lowa. Abundant but insufficiently
described colosteid material has also been reported
from numerous localities and horizons within the
[llinois Basin, including the Late Serpukhovian
Goreville/Buncombe locality of Southern Illinois and
the Buffalo Wallow Formation of Western Kentucky,
and the Viséan St. Louis Limestone of Missouri. We
here report the first Pennsylvanian colosteid from the
[llinois Basin, a partial skull from the Early
Pennsylvanian near Fayetteville, Arkansas, in the
extreme Southwest portion of the Illinois Basin. The
specimen was acquired by the FMNH through a
purchase from a local miner in the late 1800s, during
the initial development of the FMNH collections.
Mines in the Fayetteville area typically target the
Baldwin Coal, which is near the top of the Woosley
Member of the Bloyd Formation, dated within the
Early Pennsylvanian Period, Morrowan Series,
equivalent to the Bashkirian. Using X-ray computed
tomography we here describe characters that lead us
to identify PR 695 as a colosteid, including a distinct
relationship between the stapes, quadrate, and
parasphenoid, and coarse radiating dermal sculpture
typical of colosteids. Although the Fayetteville

colosteid is represented by only a small portion of the
skull, it appears to represent a relatively flattened
animal. This is similar to the state seen in
Greererpeton and Deltaherpeton and distinct from
the deeper-skulled Goreville colosteid, suggesting
some anatomical and functional diversity within the
colosteids of the Illinois Basin. This new record also
establishes the persistence of the family throughout
the Mississippian-Pennsylvanian boundary within the
Illinois Basin, consistent with the pattern observed in
the Appalachia. This new record of a colosteid from
Arkansas adds to an otherwise sparse Carboniferous
vertebrate fauna from the state, otherwise limited to a
fragmentary temnospondyl and possibly the
embolomere Eobaphetes kansensis.

Funding Sources Jingmai O'Connor for providing
CT scans and use of resources in their lab.

Technical Session 19: Theropods - II (Saturday,
October 21, 2023, 1:45 PM)

TALES OF STRONG JAWS, ENIGMATIC
PASTS, AND TINY FORELIMBS: A
TEMPORAL-SPATIAL LOOK INTO FIVE
CLADES CONTAINING CARNIVOROUS
MEGATHEROPODS AND THEIR DIVERSITY
ACROSS THE LATTER MESOZOIC ERA

Boisvert, Colin!, Perkins, Jack?, Curtice, Brian?

"Department of Geological Sciences, Brigham Young
University, Provo, Utah, United States, “Unaffiliated,
Carlton, Victoria, Australia, >Arizona Museum of
Natural History, Mesa, Arizona, United States

Megatheropods represent theropods over nine meters
in length. Temporal and spatial diversity patterns
among valid species of five clades containing
megatheropods, Abelisauroidea, Megalosauroidea,
Allosauroidea, Megaraptora, and Tyrannosauroidea,
were examined, with special consideration given to
overlapping between clades. Valid species within
these clades were given a single temporal value, a
landmass for its occurrence, and
paleolatitude/longitude coordinates derived from
PaleoDB.

Plotting species count, via R, across all landmasses
by clade revealed the most concentrated clade by
landmasses were tyrannosauroids. The most diverse
clade currently by number of landmasses inhabited
were the abelisauroids. Landmasses without existing
valid species from these five clades, such as
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Antarctica, were not included.

Temporal diversity by species counts across five time
bins (Early, Middle, Late Jurassic; Early, Late
Cretaceous periods) for the five clades revealed
abelisauroids, tyrannosauroids, and megaraptorans
demonstrated delayed adaptive radiation above five
species till the Late Cretaceous coupled with
respective explosions in species count. This coincides
with the decline of megalosauroid and allosauroid
species in the Late Cretaceous. Megalosauroids show
a bimodally peaked temporal distribution with the
highest species count in the Middle Jurassic and
Early Cretaceous. Allosauroids have a more right-
shifted, unimodally-peaked distribution, with the
highest diversity in the Early Cretaceous. An
interesting trend is the low diversity of several clades
in the Middle Jurassic compared to the high diversity
of megalosauroids.

The Overlap plot looked for occurrences where at
least one species from two clades were
simultaneously present on the same continent.
Nineteen temporal overlaps were present, with two
overlaps occurring on multiple continents. Although
a few outliers in the Northern and Southern
Hemisphere exist, an overall trend of early Northern
Overlap followed by later Southern Overlap emerged.
Europe was treated as an ecotone where taxa from
both hemispheres intermixed. This trend may relate
to niche partitioning and the emergence of particular
predatory clades. Nevertheless, several points remain,
such as a necessity to discover more Jurassic
Southern Hemisphere localities, a need to generally
study more sites in the Southern Hemisphere to fill in
gaps, and clades such as megaraptorans, allosauroids,
and megalosauroids require further research.

Virtual Posters

NEW SPECIMENS OF PLIO-PLEISTOCENE
ODOBENINES FROM THE NORTH SEA GIVE
NEW INSIGHT ON THE PAST DIVERSITY OF
THE GENUS ONTOCETUS

Boisville, Mathieu', Chatar, Narimane?, Kohno,
Naoki?

!Earth Historical Analysis, Tsukuba Daigaku
Daigakuin Seimei Kankyo Kagaku Kenkyuka,
Tsukuba, Ibaraki, Japan, 2Department of Geology,
University of Li¢ge, Diversity Dynamics Lab, Liége,
Belgium, *Department of Geology and Paleontology,
National Museum of Nature and Science, Tsukuba,
Ibaraki, Japan

The walrus (Odobenus rosmarus) is one of the most
iconic mammals of the Arctic, significantly differing
from all other pinnipeds by its size and prominent
tusks. The walrus is the only extant member of the
family Odobenidae although this family had one of
the highest diversities in the fossil record within
pinnipeds. Phylogenetically, the extant walrus lies in
the tribe Odobenini with fossil genera such as
Protodobenus, Ontocetus, and Valenictus. Odobenids
are characterized not only by a significant
development of the upper canines and premolariform
lower canines, but also an absence of enamel.
Odobenines first originated in the North Pacific but
some taxa then dispersed in the North Atlantic during
the Early Pliocene. Over the past 17 million years, a
succession of evolutionary grades have been
identified from the earlier enaliarctine taxa to the
extant walrus.

Ontocetus is the most well-known fossil odobenine
thanks to its worldwide distribution. Its oldest
occurrence is in the Lower Pliocene of Japan, but it
quickly spread out into the North Atlantic Ocean
during the Pliocene being notably found in England,
Belgium, the Netherlands, the east coast of the
United States and even in Morocco. Historically, five
genera and eight species of Plio-Pleistocene
Ontocetus-like walruses have been described, but
with species defined based on different skeletal
elements across taxa. However, based on the tusks,
all the specimens found in the North Sea have been
found to integrate the ontogenetic and sexual
variation of Ontocetus emmonsi from the U.S. East
Coast. Recent studies using morphometric geometrics
have highlighted how other skeletal elements could
be used as a proxy to sex or morphotype in such
“problematic” walruses. We used 2D geometric
morphometrics to quantify morphological differences
among Plio-Pleistocene populations, in order to better
understand the past diversity of Onfocetus, using a
total of 21 specimens, including some new Ontocetus
remains from the North Sea and Japan. We identified
clear morphological variations among the different
Ontocetus populations with some distinct size
variations as specimens from the North Sea that are
significantly larger than those from the U.S. East
Coast. Moreover, in view of their similar
characteristics to Odobenus, two mandibles from the
North Sea recognized as Ontocetus, differ from what
we known. This could suggest that those different
populations of Onfocetus showed a wide spectrum of
ecological adaptations.
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Education & Outreach Poster Session (Saturday,
October 21, 2023, 4:30 - 6:30 PM)

ONCE UPON DEEP TIME: USING MUSIC AND
ART TO COMMUNICATE EVOLUTION TO
EVERYONE

Bonnan, Matthew F.

Biology, Stockton University, Galloway, New Jersey,
United States

The importance of scientific literacy and outreach are
well-recognized for the benefits they bring to a
country’s citizens. Moreover, the public’s natural
curiosity about nature, paleontology, and our
connections to the tree of life make these topics
excellent vehicles for communicating science. The
fusion of scientific content with music correlates with
long-term retention of information and
comprehension of scientific concepts.

Using my expertise in anatomy and paleontology, I
created the outreach project Once Upon Deep Time, a
pop/rock song cycle that uses music and art to tell the
story about the evolution of hearing and our
connection to the tree of life. The goal of the project
is to communicate science via the fusion of musical
storytelling and animation with the voice of an
enthusiastic scientist. To increase their accessibility,
the songs are pitched toward a lay audience of
children and adults and are meant to inspire rather
than being strict lessons in anatomy or evolution.
Currently, six of the twelve songs also have
accompanying animated music videos focusing on
topics such as the origins of hearing, hearing in air,
hearing and brain evolution in mammals, and
echolocation. The music is available on all major
streaming and download platforms, and the animated
videos populate my YouTube channel as they are
completed. The project has been a collaborative,
interdisciplinary effort between students and faculty
in the arts and sciences at Stockton University, along
with the involvement of amateur and professional
musicians and artists.

Preliminary feedback on prototype performances of
the material from adult and college student audiences
indicates the potential of Once Upon Deep Time to
serve two purposes: 1) a way to educate middle
school students through an interactive musical
experience; and 2) as a stand-alone entertaining
musical experience that inspires curiosity about our
connection to the evolution of life. Both of these
avenues are being explored. I am consulting with an

education specialist and colleague to develop Once
Upon Deep Time as an educational outreach tool for
middle schoolers with a tentative roll out in 2024.
Concurrently, I am working with another colleague
with science, theater, and musical expertise to
develop a more general, stand-alone production for a
wider audience to premiere in Fall 2023.

Funding Sources Stockton University Research &
Professional Development Committee

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

DESCRIPTION OF THE SMALLEST KNOWN
SPECIMEN OF THE PLEURODIRAN SEA
TURTLE TAPHROSPHYS SULCATUS FROM
THE EDELMAN FOSSIL PARK, MANTUA
TOWNSHIP, NEW JERSEY, AND
IMPLICATIONS OF ONTOGENY ON ITS
ECOLOGY

Booth, Skylor L., Boles, Zachary

Geology, Rowan University, Northfield, New Jersey,
United States

Vertebrate remains have been excavated from the
Maastrichthian-Danian Hornerstown Formation for
well over a century, and specifically have been found
in abundance in the Main Fossiliferous Layer (MFL)
of the Jean and Rick Edelman Fossil Park in Mantua
Township, New Jersey. Within this layer, marine
fauna are diverse, with the most common vertebrate
material found from sea turtles. Here we describe
new remains from a pleurodiran turtle, Taphrosphys
sulcatus, which, to our knowledge, represents the
smallest known individual yet described for the
species. Taphrosphys is one of the first described
bothremydid turtle genera to survive the K/Pg
extinction. Larger specimens of this species are found
abundantly within the MFL, and this new specimen
allows for comparisons across a large ontogenetic
range. Specifically, the anatomy of this new
Taphrosphys was compared to two additional
specimens found within the MFL. One of the
specimens in comparison is the largest described thus
far (RU-EFP-00001) and is thought to represent the
oldest individual. The second specimen in
comparison (RU-EFP-00002) represents an
intermediate size and probable intermediate
ontogenetic position between the RU-EFP-00001 and
the new specimen. The anterior carapace is the best-
preserved region of the specimens. Through
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ontogeny, nuchal morphology lengthens
anteroposteriorly, as well as loses the posterior
process to form a flatter articulation with the first
neural. This change influences carapace curvature
which may hint at different ecological niches through
ontogeny. Ongoing histologic analysis of costal
elements supports differing degrees of costal porosity
with the younger specimen exhibiting the densest
bone and the older individuals exhibiting the most
porous bone. Bone porosity in marine vertebrates has
been found to reflect the environment in which the
organism lived, with denser bone suggesting
nearshore environments and more porous bone
commonly associated with offshore dwelling
organisms. In the case of Taphrosphys, increasing
porosity with body size may mean older individuals
spent more time out in open ocean than younger
individuals. The description of this specimen and
ontogenetic study of Taphrosphys provides key
information on body size trends as well as sea turtle
diversity and ecology through the K/Pg extinction
event.

Virtual Posters

RAPID GROWTH IN A NEW LATE TRIASSIC
POPOSAUROID FROM THE SOUTH
AFRICAN KAROO BASIN

Botha, Jennifer', Chapelle, Kimberley (Kimi)',
Barrett, Paul?, Benson, Roger?, Seerane, Thabile!,
Tolchard, Federick!, Choiniere, Jonah!

'Evolutionary Studies Institute, University of the
Witwatersrand, Johannesburg, Gauteng, South
Africa, ?Natural History Museum, London, United
Kingdom, *American Museum of Natural History,
New York, New York, United States

Poposauroidea is a clade of Late Triassic
pseudosuchian archosaurs with diverse body forms. It
includes small, edentulous bipeds such as Effigia
okeefeae, medium-sized, theropod-like animals such
as Poposaurus gracilis, and larger-bodied, sail-
backed, quadrupeds like Arizonasaurus babbitti.
Despite their disparity in size, diet, lifestyle and
posture, little is known about poposauroid growth
with the exception of Effigia and Poposaurus, which
exhibit very different bone tissue patterns from each
other. Here, we present data from a new, recently
discovered, giant (~1 tonne) poposauroid taxon
(BP/1/8085) from the Rhaetian deposits of the lower
Elliot Formation (Karoo Basin, South Africa). The
cortices of the humerus and femur comprise a highly

vascularized woven-parallel complex where primary
osteons of parallel-fibered bone are distributed within
an interstitial matrix that contains abundant, large,
haphazardly arranged osteocyte lacunae. The vascular
arrangements vary from plexiform (from the inner to
mid-cortex) to longitudinally oriented primary
osteons (towards the outer regions of the bones).
Growth marks - lines of arrested growth and annuli -
interrupt the rapidly forming tissues throughout the
cortex. A maximum of 13 growth marks were
observed in the humerus, 11 in the femur, and 12 in a
rib. The zones between growth marks become
narrower towards the subperiosteal surface and there
is an increase in parallel-fibered bone indicating a
decreased growth rate. BP/1/8085 is mature but not
fully grown, as the External Fundamental System is
absent. The new taxon is one of only a handful of
pseudosuchian specimens known from the lower
Elliot Formation and is one of the latest-surviving
members of Poposauroidea. Its large body size and
rapid growth pattern are more similar to those of
Poposaurus than to the later-branching, small-bodied
members of the Shuvosauridae, such as Effigia.
These observations support ancestrally high growth
rates in poposauroids and suggest that the slower
growth in the more derived, smaller members of the
group is derived independently from that of living
pseudosuchians (Crocodilia).

Funding Sources This project was supported by
GENUS, the Centre of Excellence in Palaeosciences,
the National Research Foundation and the
Palacontological Scientific Trust.

Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

ADVANCING FEDERAL PALEONTOLOGY
MANAGEMENT THROUGH INTRA-AGENCY
COLLABORATION IN THE NATIONAL PARK
SERVICE

Boudreau, Diana, Marsh, Adam D., Smith, Matthew
E.

Petrified Forest National Park, Petrified Forest,
Arizona, United States

At the heart of the Paleontological Resources
Preservation Act (PRPA) is a collaborative approach
by public land management agencies to preserve
fossils on federal lands. This legislation provides
fossil resource protections that may not be explicitly
mentioned in the establishing legislation of individual
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park units. PRPA’s cooperative nature can allow for
intra-agency collaboration to uphold PRPA rules.
This is particularly important because trained
paleontologists and fossil-focused museum
professionals in the US federal government are
limited relative to the abundance of fossil resources,
especially when compared to cultural or biological
resources. The adoption of PRPA regulations within
each agency will necessitate hiring additional
paleontology positions in the future, but for now,
collaboration is a sound alternative to maintain
paleontology management standards. In the National
Park Service (NPS), over 280 park units contain
fossils within their congressionally approved
boundaries. Some park units were set aside
principally because of their fossil resources and these
have dedicated paleontologists, including Petrified
Forest National Park (PEFO), Dinosaur National
Monument, Badlands National Park, John Day Fossil
Beds National Monument, Waco Mammoth National
Monument, and others, but most parks send technical
assistance requests to the Washington, D.C.
paleontology office (WASO). With the enactment of
PRPA and its NPS regulations, these requests have
increased significantly, placing a large workload on
limited WASO staff. As a result, WASO has reached
out to PEFO staff for assistance in the Intermountain
Region and beyond. Being located centrally in the
western US and having robust paleontology and
museum services programs with knowledgeable staff,
PEFO has a unique opportunity to help with the
increased need for formalized fossil resource
management. In the last 5 years, PEFO assisted 17
other NPS units with fossil inventories, pre-
construction surveys, fossil collections and salvage,
monitoring plans, preparation projects, and fossil
housing and curation. However, this collaboration is
not unidirectional; other parks provided staff at PEFO
with their expertise, as well. The tangible examples
provided here highlight the type of collaborative
work that upholds the regulations of PRPA, builds
connections between federal paleontologists, and
highlights the astounding fossil resources preserved
on federal lands within the NPS.

Technical Session 4: Dinosaur Soft Tissues
(Wednesday, October 18, 2023, 1:45 PM)

GEOCHEMICAL EXAMINATION OF
DINOSAURIAN “MUMMIES” FROM THE
HELL CREEK FORMATION REVEALS A
PATHWAY FOR DERMAL TISSUE
FOSSILIZATION

Boyd, Clint A.!, Drumheller, Stephanie K.,
Householder, Mindy?, Saini-Eidukat, Bernhardt*,
Nestler, Jennifer’, Ullmann, Paul®

Paleontological Resource Protection, North Dakota
Geological Survey, Bismarck, North Dakota, United
States, 2Department of Earth and Planetary Sciences,
University of Tennessee—Knoxville, Knoxville,
Tennessee, United States, *State Historical Society of
North Dakota, Bismarck, North Dakota, United
States, “Department of Earth, Environmental and
Geospatial Sciences, North Dakota State University,
Fargo, North Dakota, United States, *Independent
Researcher, Fort Collins, Colorado, United States,
®Department of Geology, Rowan University,
Glassboro, New Jersey, United States

A recent taphonomic study of a well-preserved
specimen of Edmontosaurus (NDGS 2000) revealed
a simple pathway for dermal tissue stabilization prior
to burial, raising the question of why fossilized
dermal tissues (e.g., skin, nails) are not more
commonly recovered. A possible explanation is that
the geochemical processes through which more
durable tissues like bone are fossilized are not
sufficient for high fidelity preservation of dermal
tissues. To investigate this question, we conducted a
systematic survey of the chemical composition of the
bones, dermal tissues, and encasing matrix of two
dinosaurian “mummies” (NDGS 2000 and MOR 979
[Thescelosaurus sp.]) from the Hell Creek Formation
using a Niton XL5 pXRF spectrometer. Hierarchical
and K-means cluster analyses of >200 scans reveal
that bone samples cluster separately from matrix and
dermal tissue samples. While matrix and dermal
tissue samples were imperfectly clustered, resulting
from overlap between poorly-preserved dermal
tissues and well-mineralized matrix, a gradational
trend is noted. Matrix samples far from preserved
dermal tissues exhibit enrichment in Ca and light
elements (e.g., O, C, H). Moving towards and into the
soft tissues the proportions of those elements
decrease, while the concentrations of Fe, Mn, P, S,
and Ni all increase. Well-preserved dermal tissues
occur in regions where old fractures are present in the
encasing rock that are surrounded by halos of altered
matrix, with those halos also surrounding well-
preserved dermal tissues. Those fractures formed
after initial cementation of the rock by carbonate
minerals (e.g., calcite, possibly siderite) during the
development of an inferred overlying paleosol,
allowing surficial waters of differing chemistry to
interact with the specimen and adjacent matrix.
Examination of field photographs confirms the
presence of a paleosol overlying NDGS 2000.
Petrographic analysis of the matrix in those altered
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regions in NDGS 2000 revealed that the original
carbonate cement was dissolved and replaced by iron
oxides (e.g., goethite) and later sulfides (e.g., pyrite).
It appears that this dissolution/re-mineralization
process was responsible for the influx of Fe, Mn, P,
S, and Ni to the dermal tissues. We propose this
pattern of multiple phases of mineralization under
very specific depositional conditions both enhances
the quality and long-term stability of fossilized
dermal tissues and may also account for their rarity in
the fossil record.

Funding Sources This research was funded by the
David B. Jones Foundation.

Technical Session 20: Marine Mammals & Bats
(Saturday, October 21, 2023, 1:45 PM)

SHARING A MORPHOSPACE: USING
ELLIPTIC FOURIER ANALYSIS TO (NOT)
IDENTIFY HETERODONT CETACEAN
CHEEK TEETH

Brand, Nickolas A.!, Nelson, Margot D.!, Peredo,
Carlos M.2, Uhen, Mark D.3

'Environmental Science and Policy, George Mason
University, Fairfax, Virginia, United States,
Biological Sciences, Miami University, Oxford,
Ohio, United States, *Atmospheric, Oceanic & Earth
Sciences, George Mason University, Fairfax,
Virginia, United States

Isolated heterodont cetacean teeth are recovered
worldwide from Eocene, Oligocene and Miocene
marine sediments. Despite a long history of
taxonomic names established for heterodont
cetaceans based solely on teeth and fragmentary
remains, it remains unclear if teeth provide a
morphological signal strong enough to allow for
confident identification at a higher resolution than
Cetacea. Elliptic Fourier analysis allows for
comparison of shape in two dimensions via
conversion into mathematical functions. This
technique has recently been used to determine
taxonomic identity of archaeocete dentition and is
here utilized to attempt identification of eight
unknown heterodont cetacean teeth via comparison to
specimens with well-established taxonomic
identifies. A dataset of over sixty teeth was
assembled by photographing double rooted cheek
teeth from clearly heterodont archaeocetes,
mysticetes and odontocetes. Additional photos were
collected from high quality published images. Teeth

were selected to maximize morphological variation
within species, such that results would be most
representative of true variation. Tooth crown outlines
were created in Krita, and modified so that
differences in the basal margins of the root-crown
junction were minimized. Outlines were processed in
RStudio with the Momocs and deployr packages,
using twenty-seven harmonic coefficients such that
99.9% of shape variation was captured. Premolars
and molars were analyzed separately, and the first
five principal components (PC) were nearly identical
for both groups. Concavity of the posterior tooth
margin (PC1), crown height/width ratio (PC2), and
crown sharpness (PC3), accounted for the majority of
variation in tooth shape. Comparisons between the
PCs 1-3 revealed considerable overlap in
morphospace between the archaeocetes, odontocetes
and mysticetes, though archaeocetes were
consistently restricted along PC2 compared to
neocetes. Discriminant function analysis was
performed in PAST for all comparisons of PCs 1-3
for premolar and molar groups. Correct classification
of known specimens occurred at a rate of only 49.6%.
Of eight unknown specimens, only four were
classified consistently. These results call into
question the ability to identify isolated heterodont
cetacean cheek teeth using overall shape or outline,
even when relying on comparison to teeth with
confident identification. This also casts doubt on the
validity of cetacean taxonomic names established
using isolated teeth.

Funding Sources Funding for this research was
provided by the George Mason University
Department of Environmental Science and Policy, via
the Presidential Scholarship.

Technical Session 18: Synapsids (Saturday, October
21,2023, 8:00 AM)

EARLIEST OCCURRENCE OF AN
INOSTRANCEVIID GORGONOPSIAN IN
SOUTHERN PANGEA: PRELIMINARY DATA
FROM THE USILI FORMATION OF
TANZANIA

Brant, Anna, Sidor, Christian A.
Department of Biology and Burke Museum of

Natural History and Culture, University of
Washington, Seattle, Washington, United States

Gorgonopsia is a clade of sabre-toothed carnivorous
therapsids that occupied some of the top predatory
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niches during late Permian times. Their fossils are
most abundant in the Karoo Basin of South Africa,
but are also relatively common components of coeval
Malawian, Tanzanian, Zambian, and Russian
assemblages, with more sporadic records in Niger
and China. Recent phylogenetic analyses have
demonstrated that African gorgonopsians form a
monophyletic subclade distinct from their Russian
relatives, which all fall out near the root of the
cladogram, thus suggesting a northern hemisphere
origin for the clade. Large body size evolved
independently within the Russian clade
Inostraceviidae and the southern African clade
Rubidgeidae, with skulls approaching or exceeding
50 cm in both groups. Surprisingly, recent research
has demonstrated that a species of Inostrancevia
occurs in the upper Daptocephalus Assemblage Zone
of the Karoo Basin, perhaps the result of immigration
following the demise of rubidgeines in the lower
subzone of that unit.

Here we describe a large, isolated gorgonopsian
premaxilla from a bone-rich interval at the base of the
Usili Formation of Tanzania’s Ruhuhu Basin, the
basal conglomerate. Based on its stratigraphic
position and fossil content, the locality likely
correlates with the Cistecephalus Assemblage Zone,
although an Endothiodon zone age is also possible.
Importantly, the conglomerate preserves taxa rarely
found elsewhere in the Usili, such as burnetiamorphs
and temnospondyls. The premaxilla can be
confidently referred to the family Inostranceviidae on
the basis of its four incisors, a feature unique to
inostranceviids among gorgonopsians. The discovery
of a second inostranceviid in Africa raises new
questions about the group’s biogeographic history. In
contrast to the disjunct distribution of inostranceviids
and rubidgeines in the latest Permian of South Africa,
the Tanzanian inostranceviid likely overlapped with
rubidgeines such as Dinogorgon and
Rubidgea/Titanogorgon, thereby casting doubt on the
hypothesis that northern latitude immigrants were
excluded by southern African endemic rubidgeines.

Funding Sources NSF EAR-1337569

Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

THE PHOTOGRAMMETRIC REVOLUTION:
TWENTY-FIVE YEARS OF
PHOTOGRAMMETRY FOR PRESERVATION
AND MANAGEMENT OF
PALEONTOLOGICAL RESOURCES (1998-

2023): PRESERVING ANCIENT ECOSYSTEMS
AND AMERICA’S NATURAL HERITAGE

Breithaupt, Brent H.!, Matthews, Neffra A.2, Noble,
Tommy?

"Wyoming State Office, Bureau of Land
Management, Cheyenne, Wyoming, United States,
2Retired, National Operations Center, Bureau of Land
Management, Denver, Colorado, United States

Photogrammetry (the art and science of deriving 3-D
data and images from carefully collected stereo
photographs) is now an established practice in
paleontological documentation. While
photogrammetry began as a discipline over 150 years
ago, it was sparsely used in paleontology until
relatively recently. A notable exception was the
documentation of Pliocene hominid footprints at
Laetoli in Tanzania in the 1970s. In 1997, the
discovery of Middle Jurassic theropod footprints in
Wyoming at the Red Gulch Dinosaur Tracksite
(RGDT) heralded in a new era in ichnological
documentation and tracksite management. As
vertebrate trace fossils reflect the complex
interrelationship between an animal’s activities and
the substrate, they warrant detailed recordation that
captures their multidimensional features.
Management decisions to use the best science to
capture the paleontological values of the RGDT led
to it becoming one of the most thoroughly
documented fossil tracksites in the world, as state-of-
the-art photogrammetric techniques were integrated
in GIS with traditional ichnological methods. As with
Laetoli, early work at RGDT was laborious and time
consuming, but rewarding. Bureau of Land
Management (BLM) staff spearheaded the use of
close-range photogrammetry at RGDT and refined
photogrammetric ichnologic techniques at other
dinosaur tracksites throughout the American West.
Over a quarter century of stereo imagery, taken from
a variety of platforms (handheld to aerial) allowed for
refinement of the disciple. Today, photogrammetry is
used to help unravel numerous ichnological mysteries
of ancient animal communities. It has also proven to
be invaluable for making scientific-based
management decisions for the preservation of in situ
paleontological resources, especially for gathering
baseline data that can be used for condition
assessment and degradation monitoring. With
advances in digital cameras and processing software,
photogrammetry has become one of the easiest,
noninvasive, cost-effective methods for 3D digital
documentation of fossils in the field.
Photogrammetric work pioneered on BLM tracksites
has spawned companion studies around the world,

SVP 2023 Program Guide 99



including 3D visualization of body fossils, as well as
artifacts and archeological sites. Photogrammetry and
other digital data collecting techniques help federal
agencies fulfill their mission (a la PRPA) to assess,
inventory, manage, and interpret paleontological
resources using scientific principles and expertise.

Education & Outreach Poster Session (Saturday,
October 21, 2023, 4:30 - 6:30 PM)

UTILIZING AN INTERNAL GRANT TO
SUPPORT GENDER EQUITY IN THE
GEOSCIENCES AT THE UNIVERSITY OF
SOUTHERN MISSISSIPPI

Brink, Alyson A.

School of Biological, Environmental, and Earth
Sciences, University of Southern Mississippi,
Hattiesburg, Mississippi, United States

The University of Southern Mississippi (USM)
recently established several initiatives to increase
diversity, equity, and inclusion on campus. One of
the initiatives, GEMS (Gender Equity Movement in
STEM), awards four $5000 grants to faculty for
projects supporting gender equity in STEM
disciplines. One of the projects selected for the 2022
inaugural award supported two undergraduate
geology majors in the Geology program during the
Fall 2022 semester.

Entitled Recruit, Retain, Train: Supporting Diversity,
Equity and Inclusion of Persons Historically
Excluded from Geological Sciences, the project
proposed in part to financially support two geology
students to work in the Brink “Bones & Teeth”
vertebrate paleontology lab. The selected students, a
white female in their senior year and a black female
in her junior year, had no previous lab experience. As
well, although both had considered pursuing an
advanced degree in the future, they were unfamiliar
with the process and had not determined a specific
discipline of interest.

For 14 weeks during the Fall 2022 semester, each
student was paid $16 an hour to work in the lab for
10 hours each week, and learned paleontological
techniques including extracting and re-assembling
macrofossils, wet sieving matrix and drying the
resulting concentrate, picking microvertebrate fossils
using microscopes, and curating the resulting
specimens. They also received one-on-one mentoring
for two hours each week.

Results from this project include the following: the
senior student continued to develop their project and
in Spring 2023 was awarded first-place for their oral
presentation to the Geology & Geography division at
the Mississippi Academy of Sciences (MAS)
conference. The senior student also applied for and
was accepted into the graduate program at USM and
will begin a Teaching Assistantship to study
vertebrate paleontology in Fall 2023. The junior
student continues to work in the vertebrate
paleontology lab and will present results of her
research at the 2024 MAS conference. She recently
expressed her intent to apply for graduate school at
USM and study vertebrate paleontology.

Funding Sources GEMS grant (Gender Equity
Movement in STEM), The University of Southern
Mississippi, Jimmy Payne Foundation

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

CARNASSIAL RELATIVE BLADE LENGTH
(RBL) AS AN INDICATOR OF CARNIVORAN
DIETARY ECOLOGY

Brown, Isaac, Clarke, Triniti, Vick, Duncan, Lawing,
Michelle, Siciliano-Martina, Leila

Texas A&M University, Mesquite, Texas, United
States

Carnivorans exhibit a wide variety of diets, ranging
from the herbivorous diet of the giant panda
(Ailuropoda melanoleuca) to the obligate carnivory
observed in felids. The length of the trigonid blade
relative to the total carnassial tooth length (known as
the relative blade length, or RBL) is functionally
related to shearing and grinding ability in terrestrial
carnivorans, where a greater RBL value correlates to
a greater degree of carnivory. To explore the nature
of this relationship, we extracted RBL values from
published studies representing a sample of over 200
fossil and extant carnivoran species. These data
allowed us to evaluate the variation in RBL values
across Carnivora and provided new areas of inquiry.
There is a clear distinction in RBL values between
most extant caniforms and feliforms. The caniforms
(e.g., bears, skunks, martens) possessed a wide range
of RBL values under 0.8, suggesting that members of
the group typically have a less carnivorous and more
generalist diet than felids and their closest relatives.
Felids had high, uniform RBL values of 1.0, leading

SVP 2023 Program Guide 100



to further questions about the ecological and
evolutionary limits to the morphospace associated
with this functional trait. Dental measurements of
fossil specimens were used to track this
morphological disparity through time, revealing an
early appearance of maximal RBL values in the
evolution of Carnivora. Overall, the reliability of
relative blade length as a dietary indicator and its
presence in many taxa provides a useful pathway for
research into the evolution of this diverse and
ecologically vital taxonomic order.

Preparators' Poster Session (Thursday, October 19,
2023, 4:30 - 6:30 PM)

QUANTIFYING THE IMPACT OF FOSSIL
PREPARATORS THROUGH TIME

Brown, Matthew

Jackson School Museum of Earth History, The
University of Texas at Austin, Austin, Texas, United
States

Nearly every fossil described in a scientific
publication undergoes preparation prior to research.
At times, exposure of fossil data from a rock matrix
merely requires a few minutes with a toothbrush and
water. In other cases, preparation can entail
thousands of hours of intricate and invasive treatment
methods applied to fossils to make them ready for
study. Fossil preparators are highly skilled
paleontologists who draw on their knowledge of
geology, anatomy, chemistry, and specialized
equipment and techniques to accurately reveal and
preserve scientific data. Preparators typically
contribute this labor behind the scenes in an
institution and are customarily (but not always)
credited through acknowledgment in any resulting
publications. Rarely are preparators’ contributions to
the collection, preparation, and identification of data
recognized with authorship. Additionally, the lack of
professional accreditation or certification available to
preparators can make it difficult for a preparator to
establish their own relative contribution to the
scientific enterprise. It is similarly difficult for hiring
officials to evaluate the experience of job applicants,
or for non-specialist managers to conduct
performance appraisals.

A popular metric for quantifying contributions of
individual scientists is the /-index, a simple formula
for comparing the productivity and research impact
of scientists based on the number of citations to their

published research, where % represents the number of
h articles having a minimum of % citations each. In
recent years, several museums began calculating the
h-index of entire collections to demonstrate the scope
and impact of their use. This modification aggregates
all the publications and number of citations by
researchers during specimen-based research in each
collection. In this project, I further adapted the
application of an 4-index concept as an exercise in
estimating the contributions of the non-publishing
scientists who facilitate paleontological research.
This process aggregated papers based on specimens
an individual had prepared and calculated an /-index
using a purpose-built Google Scholar profile.
Although this metric is subject to the same criticisms
as the conventional /-index as an imperfect tool for
evaluating the totality of an individual’s
contributions, this study demonstrates that an
uncredited member of a research team can still have
an equivalent quantifiable impact on the science as
other project personnel.

Technical Session 3: Fishes & Amphibians
(Wednesday, October 18, 2023, 8:00 AM)

A GIANT RAPTORIAL BOWFIN
(OSTEICHTHYES: HALECOMORPHI) FROM
THE PALEOGENE OF NORTH AMERICA

Brownstein, Chase D.

Yale University, New Haven, Connecticut, United
States

Aquatic biodiversity changed dramatically at the start
of the Paleogene. Although little is known about
global freshwater ecosystems that appeared just after
the end-Cretaceous mass extinction, available data
suggest that they were buffered from the worst
environmental effects of the extinction event. Here,
we describe a nearly complete skeleton of one of the
largest known freshwater fishes from a subtropical
wetland ecosystem that existed fewer than ten million
years after the end-Cretaceous extinction in western
North America. With a maximum length of
approximately 3 meters, TAmia basiloides sp. nov. is
the largest species of Holostei, an once species-rich
clade of ray-finned fishes now survived by nine
species of ‘living fossil’ gars and bowfins. High-
resolution computed tomography scans show that
TAmia basiloides possessed adaptations for a
raptorial lifestyle and represents an analogue to living
megapredatory freshwater fishes found only in the
southern hemisphere. When considered in a
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phylogenetic context, TAmia basiloides shows that
close relatives of living bowfins rapidly achieved
gigantism in the earliest Paleogene of North America
after the largest members of an ancient sister clade to
bowfins went extinct. Although the Cretaceous-
Paleogene boundary likely induced significant
turnover of freshwater vertebrate predatory guilds,
these faunas remained ecologically comparable
across the extinction due to exceptionally fast
episodes of convergence in holosteans and other
clades of freshwater fishes.

Funding Sources Yale Peabody Museum Summer
2021 Internship

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

JUVENILE SKULLS OF COELOPHYSIS BAURI
FROM GHOST RANCH, NEW MEXICO

Bugos, Jeb E.!, McDavid, Skye N.?

!Case Western Reserve University, Cleveland, Ohio,
United States, *Independent, Rye, New York, United
States

Coelophysis bauri is a theropod dinosaur well known
from the famous late Triassic (Norian-Rhaetian) mass
death assemblage at the Ghost Ranch Coelophysis
Quarry in New Mexico. Among the smallest
individuals from this quarry are CMNH 50957 and
MCZ 4326. CMNH 50957, a mostly articulated skull
associated with two cervical vertebrae, includes most
of the cranium and mandible, but is missing the
premaxilla and sclerotic rings. MCZ 4326 is also
mostly articulated and lacks a premaxilla, though it
does preserve a partial sclerotic ring. Notably, both
specimens preserve hyoids, meaning they are
excellent candidates for hyoid histology.

The proportions of these two skulls are different from
other Coelophysis skulls from the same quarry,
especially in their large orbits, short and flat
triangular teeth, and thin bones. In these respects,
they resemble juveniles of other theropod clades.
Despite extensive study of Coelophysoid postcranial
ontogeny and Tyrannosauroid cranial ontogeny,
literature on Coelophysoid cranial ontogeny remains
sparse. This research presents a detailed osteological
description of two relatively complete juvenile
Coelophysoid skulls.

CMNH 50957 and MCZ 4326 have many features in

common with juvenile and putative adult skulls of
Megapnosaurus rhodesiensis, a relative from
Southern Africa which has at times been proposed to
be congeneric with C. bauri. These skulls do not
definitively support generic synonymy or generic
separation between Coelophysis and Megapnosaurus,
though they serve as a cautionary tale: some features
previously proposed to differentiate the two are
ontogenetically variable. Megapnosaurus and
Coelophysis are retained as separate genera on the
basis of morphological differences between adults
and recent phylogenetic analyses.

Technical Session 21: Squamates (Saturday, October
21,2023, 1:45 PM)

A POTENTIALLY VENOMOUS LIZARD-LIKE
REPTILE FROM THE LATE TRIASSIC
(NORIAN) OF THE SOUTHWESTERN
UNITED STATES

Burch, Helen E., Eddins, Hannah-Marie, Stocker,
Michelle R., Nesbitt, Sterling J.

Geosciences, Virginia Tech, Blacksburg, Virginia,
United States

Reptile feeding strategies encompass a wide diversity
of methods for subduing prey. One such strategy, the
use of venom for prey capture, is found in living
reptile clades like helodermatid (beaded) lizards,
monitor lizards, and iguanians, and is widespread
among snakes. Whereas the fossil records for some of
these groups show strong evidence for venom use,
this feeding strategy has also been hypothesized for a
variety of extinct reptiles (e.g., archosaurs, ancient
anguimorphs, a sphenodontian). However, evidence
of systems for venom delivery in extinct groups (or
which point to origins of venom systems) has been
scarce. Here, we describe a potentially venomous
new reptile from a partial left dentary recovered from
the Sonsela Member of the Chinle Formation (mid-
Norian, Late Triassic) of northeastern Arizona. The
three dentary teeth have apexes which are distally
reclined relative to their bases, and the tip of the
posteriormost tooth curves anteriorly. The teeth show
sub-thecodont implantation and are interspaced by
empty sockets that terminate dorsally to Meckel’s
groove, which is dorsoventrally expanded posteriorly.
Replacement teeth alveoli are positioned
mesiodistally to the active teeth as in varanid-like
replacement. We identify this new specimen as a
diapsid reptile on the basis of its monocuspid teeth
with smooth exterior surfaces (absence of carinae on
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mesial and distal surfaces and absence of serrations).
Several features of this new taxon (such as an
intramandibular septum) are shared with some
anguimorph lizards; however, these may be
independently derived. The teeth are distinctively
marked by superficial grooves that extend the length
of the crown on the labial and lingual sides, as seen
in the teeth of living beaded lizards for venom
delivery. If these grooves are functionally similar to
those of beaded lizards, this new taxon represents the
oldest reptile with venom conducting teeth found
within a jaw. The teeth of the new species are 10
times smaller than those of the only other known Late
Triassic venomous reptile, Uatchitodon, supporting
venom use across multiple body size classes. Prey
capture strategies are often difficult to estimate from
fossils, and yet are essential to understanding ecology
for ancient animals — this discovery of a strategy well
recognized in extant taxa lets us know that venom
was similarly beneficial to small vertebrates in the
Late Triassic as both prey and predators of small-
bodied reptiles diversified.

Funding Sources Virginia Tech Department of
Geosciences, National Science Foundation

Technical Session 15: Paleoecology &
Paleoclimatology (Friday, October 20, 2023, 1:45
PM)

EOCENE FOREST COMMUNITIES AND THE
EXTINCTION OF MULTITUBERCULATE
MAMMALS

Burger, Benjamin

Geology, Utah State University Uintah Basin
Campus, Vernal, Utah, United States

Multituberculates were an incredibly long-lived
mammalian lineage that survived the end-Cretaceous
mass extinction but became extinct during the Eocene
Epoch. Previous research has suggested that
competition with rodents lead to this decline. This
study looked at the biogeographical occurrences of
Eocene multituberculates (including genera
Neoliotomus, Ectypodus, and Parectypodus) as well
as six families of Eocene rodents and compared them
with the paleobotanical record by measuring three
computational parameters for each plant-mammal
pairing to determine each group’s preferred forest
habitat. These parameters included: 1) The number of
plant occurrences in a constructed mammal polygon
shape based on fossil localities (NOP) 2) the ellipsoid

distance between a similar plant polygon shape and
mammal polygon shape’s centroid (geometric
barycenter) or ellipsoid distance (ED) and 3) the area
of nonoverlap between the mammal polygon and the
fossil plant polygon referred to as NOLA. Each value
was calculated and ranked for each pairing. Based on
combined NOP, ED, and NOLA rankings
multituberculates were found to be strongly
associated with forest communities dominated by
dawn redwood (Metasequoia), Chinese swamp
cypress (Glyptostrobus), alder trees (Alnus), and cone
nut trees (Platycarya), which bear seeds in small
cone-like structures in cooler wetter northern forests.
Eocene rodent families Ischyromyidae,
Cylindrodontidae, Sciuravidae, Eutypomyidae, and
Eomyidae were associated with forest communities
dominated by chestnut, acorn and oak trees, softer
legume plants and ficus and mulberry trees, and fruit-
bearing guava trees, with a slight affinity to cone nut
trees in later Eocene eutypomyid and eomyid rodents.
The rodent family Protoptychidae showed no
geographic overlap with Eocene multituberculates,
likely preferring southwestern forests dominated by
sycamore, elm, willow and walnut. Results suggest
that multituberculate extinction was not driven by
direct competition with rodents, but that Eocene
forest structure fundamentally changed during the
Eocene, as dawn redwood and Chinese swamp
cypress forests were replaced by boreal forests
composed of spruce, fir, pine and popular trees
toward the end of the Eocene Epoch.

Technical Session 14: Crocodylomorphs & Turtles
(Friday, October 20, 2023, 1:45 PM)
NEUROANATOMICAL FEATURES HELP
ELUCIDATE THE EVOLUTIONARY
HISTORY OF GAVIALOID CROCODYLIANS

Burke, Paul M., Mannion, Philip D.

University College London, London, United
Kingdom

The interrelationships of Crocodylia have been
subject to debate for decades, particularly pertaining
to the extant longirostrine species, Gavialis
gangeticus and Tomistoma schlegelii. Molecular
analyses show a sister taxon relationship between
these two gavialid species, whereas morphological
analyses typically recover Gavialis as the outgroup to
all other extant crocodylians. Recent morphological
analyses have resolved this discrepancy, recovering
the molecular topology; however, a temporal
incongruence remains, with numerous putative
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gavialids from stratigraphic units that greatly predate
Gavialis-Tomistoma molecular divergence time
estimates. We evaluated the neuroanatomy of
numerous fossil gavialoids (the more inclusive clade
that includes gavialids), with the eventual aim to
develop new characters to incorporate into a
morphological phylogenetic dataset. Using CT scans,
we found that the neuroanatomy of Tomistoma
dowsoni, a fossil gavialoid from the Miocene of
North Africa, has an intermediate morphology
between the two extant species, more closely
resembling Gavialis. Preliminary results from
reconstructing the neuroanatomy of other gavialoids
indicate that the recently extinct Chinese species
Hanyusuchus sinensis is morphologically more
similar to Gavialis gangeticus, whereas the Miocene
Austrian taxon Gavialosuchus eggenburgensis more
closely resembles Tomistoma schlegelii. The
neuroanatomy of Eothoracosaurus mississippiensis, a
potentially ‘problematic’ taxon within Gavialoidea
given its Late Cretaceous age, appears to show a
close resemblance to Gavialis, indicating that perhaps
gavialid neuroanatomical features evolved early in
Gavialoidea, remaining relatively conserved across
the clade. We tested this in a Principal Components
Analysis, in which PC1, showing 80% of variation in
neuroanatomical morphology, grouped all of the
gavialoid species thus far evaluated together, separate
from other species of Crocodylia, with the most
notable differences in cerebrum, nasolacrimal duct,
and nasal cavity morphologies. Via comparison to
other longirostrine crocodyliform species, we can
gain further clarity over when certain features
evolved, whether specific features are unique to
gavialoids, and subsequently determine their
importance in inferring gavialoid phylogeny and
ecomorphology.

Funding Sources Leverhulme Trust. Grant Number:
RPG-2021-2022

Royal Society. Grant Numbers: RGF\EA\201037,
UF160216

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

EVIDENCE OF OSTEOLOGICAL
PATHOLOGIES IN LATE PLEISTOCENE
COLUMBIAN MAMMOTHS (MAMMUTHUS
COLUMBI) AT WACO MAMMOTH
NATIONAL MONUMENT, WACO, TEXAS,
USA

Butler, Dava K.!, Yann, Lindsey T.2, Peppe, Daniel
J!

!Geosciences, Baylor University, Waco, Texas,
United States, >ZWaco Mammoth National Monument,
Waco, Texas, United States

Osteological pathologies are a common, yet under-
reported, feature in the vertebrate fossil record. Under
the One Health framework, the health of plants,
animals, and humans is inextricably tied to the health
of their ecosystem, as many pathologies derive from
environmental factors. By extension,
paleopathologies may record past environmental
conditions. Waco Mammoth National Monument
(WMNM), a syndepositional assemblage of 18
Mammuthus columbi, other mammals, and
herpetofauna, represents an opportunity to assess the
health of a Late Pleistocene paleoenvironment. Due
to taphonomic processes, non-mammoth fossils from
the site tend to be isolated, fragmentary bones. In
contrast, most of the mammoth fossils are relatively
complete and often articulated. By withstanding the
destructive processes of their deposition, these fossils
provide a record of the paleoenvironmental health of
central Texas ~66 ka.

Visual inspections of in situ specimens and those
archived at Baylor University’s Mayborn Museum
were used to create the first survey of osteological
pathologies for WMNM. Pathologies are categorized
as typical (common and/or age-related) or atypical
(rare and/or debilitating) and are expressed as
percentages. Overall frequency (OF) is the
percentage of the population with any pathology.
Acute frequency (AF) is the percentage with atypical
pathologies. Based on this assessment, M. columbi
from WMNM have a 44-56% OF and a 33-44% AF.
This frequency is considerably higher than other
Pleistocene proboscidean populations described in
the literature. M. primigenius (n=33) from Sevsk,
Russia, have an 18-21% OF and a 15% AF.
Notiomastodon platensis (n=47) from Aguas de
Araxa, Brazil, have a 6% OF and a 4% AF. The
pathology frequency in modern, free-living elephants
is unknown; however, a survey of AZA-accredited
zoos provides an OF for musculoskeletal pathologies
in captive elephants. Within those facilities, the OF
for Loxodonta africana (n=98) is 22% and for
Elephas maximus (n=100) is 28%. The apparently
high prevalence of osteological pathologies in the
mammoths at WMNM may indicate unfavorable
environmental conditions, genetic anomalies in a
diminished local population, or a combination of both
stressors. These results both emphasize the
importance of reporting pathological occurrences at
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fossil sites and provide context for the study and
conservation of extant elephants.

Funding Sources National Park Service Graduate
Fellowship, Mayborn Museum Bryce C. Brown
Research Fellowship.

Technical Session 9: Sauropsids (Thursday, October
19,2023, 1:45 PM)

A NEW PROCOLOPHONID FROM THE LATE
TRIASSIC FISSURE FILL AT CROMHALL
QUARRY, SOUTHWEST ENGLAND

Butler, Richard!, Meade, Luke!, Cleary, Terri!,
McWhirter, Kai!, Brown, Emily?, Fraser, Nicholas?,
Kemp, Tom*, Benito, Juan®

"University of Birmingham, Birmingham, United
Kingdom, *Natural History Museum, London, United
Kingdom, *National Museums Scotland, Edinburgh,
United Kingdom, “University of Oxford, Oxford,
United Kingdom, *University of Cambridge,
Cambridge, United Kingdom

The fissure fill localities of southwest England and
South Wales are well-known for preserving rich
assemblages of predominantly small-bodied Late
Triassic to Early Jurassic tetrapods, but many aspects
of the fissures remain contentious. The age of the
Late Triassic fissures has been disputed, with lines of
evidence (e.g., biostratigraphy) suggesting a latest
Triassic (Rhaetian) age, whereas others including as-
yet-unpublished radioisotopic dates suggest an older
origin, potentially dating to the Carnian. The fissures
are hypothesized to have formed on an archipelago,
and island effects have been invoked to explain
aspects of the assemblages such as the abundance of
small-bodied species. Description of additional fossil
material as well as re-evaluation of historically
described species is necessary to test many of the
hypotheses about these assemblages. Procolophonids
were a successful group of primarily Triassic
parareptiles, best known from Early to early Late
Triassic assemblages, but have only recently been
described from one fissure fill (Ruthin) based upon
fragmentary jaw and dental remains. Here, we
describe new procolophonid specimens from another
fissure (Cromhall) that represent at least six
individuals of different sizes, with much of the
skeleton represented including well-preserved skull
material. The Cromhall procolophonid shows strong
similarities to Late Triassic leptopleuronine
procolophonids, but both autapomorphies and a

unique character combination demonstrate that it
represents a new species. Phylogenetic analysis
places the Cromhall procolophonid in a derived clade
within Leptopleuroninae, together with Leptopleuron,
Hypsognathus and Soturnia. Strong similarities to
Leptopleuron in particular are consistent with the
hypothesis of an early Late Triassic age for at least
some of the Cromhall assemblage. The largest
specimens demonstrate a body size for the Cromhall
procolophonid that is similar to Leptopleuron and
Hypsognathus, supporting recent work on
trilophosaurids and coelophysoid theropods that has
questioned the insular dwarfism hypothesis.

Technical Session 4: Dinosaur Soft Tissues
(Wednesday, October 18, 2023, 1:45 PM)

VERTEBRAL MORPHOLOGY AND
HISTOLOGIC CORRELATES OF
CARDIOPULMONARY EVOLUTION IN
TERRESTRIAL AND AQUATIC
ARCHOSAURIA: CASE STUDY OF A
SECONDARILY AQUATIC BIRD
AECHMOPHORUS

Byrne, Paul J.!, Smith, Nathan D.2, Irmis, Randall®,
Huttenlocker, Adam*

'Earth Sciences, University of Southern California,
Ventura, California, United States, >Dinosaur
Institute, Natural History Museum of Los Angeles
County, Los Angeles, California, United States,
3Natural History Museum of Utah, Salt Lake City,
Utah, United States, “Integrative Anatomical
Sciences, Keck School of Medicine of USC, Los
Angeles, California, United States

The evolutionary origins of the crocodylian-style
hepatic piston and avian-style air sac pulmonary
systems are enigmatic due to the rarity of soft-tissue
preservation in archosaur fossils. However, archosaur
lung embryology suggests a shared ancestral
condition. Additionally, there is increasing evidence
that the ability to sustain higher systemic blood
pressures and higher aerobic capacity may have been
ancestral in Archosauria. Here, we ask: Are there
reliable fossilizable indicators of cardiopulmonary
evolution? And do they reveal divergent patterns in
terrestrial versus secondarily aquatic archosaur
lineages? We present a combined study that uses: 1)
macroscopic (fossae, laminae, foramina) vertebral
features in over 230 extinct and extant archosaurs and
2) microscopic (pneumosteum) thin sections in 18
extant archosaurs to assist in hypothesizing the
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presence of pulmonary diverticula in the axial
skeleton. Assessing states in Triassic taxa will clarify
whether pseudosuchians always lacked these features
or lost them secondarily in the later
Crocodylomorpha.

Preliminary results on the secondarily aquatic grebe,
Aechmophorus occidentalis (Western Grebe), show
that both external pneumaticity and pneumosteum are
absent in the axial column. This suggests that the air
sac-style pulmonary system can be present despite
the absence of pneumaticity and pneumosteum, and
that these features are lost when transitioning to an
aquatic lifestyle. In addition, all of the sampled extant
terrestrial archosaurs in which pneumosteum is found
also exhibited external pneumatic foramina. Within
the fossil taxa examined, 35 of the 54 early-
diverging, terrestrial pseudosuchians exhibited
specialized vertebral morphology with pneumatic
fossae more similar to early avemetatarsalians than to
extant crocodylians, and several of these exhibit
pneumatopore-like foramina—suggesting the axial
skeleton may have been associated with pneumatic
diverticula. These new data, combined with the
presence of apomorphies that allow for cardiac
shunting in extant crocodylians, leads us to
hypothesize the shift to the extant ‘hepatic piston’
pulmonary style in crocodylomorphs may have
corresponded with changes in cardiovascular
morphology—allowing for prolonged submersion in a
secondarily aquatic environment.

Funding Sources University of Southern California,
Natural History Museum of Los Angeles County

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

PATTERNS OF POSTCRANIAL SUTURE
CLOSURE IN THE EMU (DROMAIUS
NOVAEHOLLANDIAE) WITH IMPLICATIONS
FOR THE INTERPRETATION OF
ONTOGENETIC STAGES IN ARCHOSAURS

Caldwell, Heath R., Bedolla, Emilio, Varricchio,
David J.

Earth Sciences, Montana State University, Clancy,
Montana, United States

Determining the relative ontogenetic stages of extinct
archosaurs, such as non-avian dinosaurs, has been the
subject of intensive study through a variety of
approaches. Numerous studies have used the

neurocentral suture closure patterns observed in
crocodylians as a baseline for determining the
ontogenetic stage of various dinosaur specimens,
despite being distantly related. Given their
phylogenetic closeness and physiological similarities,
there are likely many archosaur groups where it is
more appropriate to use the emu (Dromaius
novaehollandiae) as an ontogenetic analogue as
opposed to extant crocodylians. By describing the
range of variability in suture closure patterns in
extant archosaurs, the expected range of patterns in
extinct members of the group can be constrained.
Here, we describe the patterns of suture closure in the
postcranial skeleton of D. novaehollandiae using
multiple individuals, spanning a near total range of
ontogenetic stages for this taxon. Through ontogeny,
neurocentral suture closure begins cranially and
caudally before progressing towards the synsacrum in
D. novalehollandiae, as opposed to the caudal-cranial
directionality observed in crocodylians. Neurocentral
suture closure in the non-sacral vertebrae occurs early
in ontogeny and precedes suture closure in
appendicular elements and synsacrum. Suture closure
patterns in D. novaehollandiae appear to be similar to
what is observed for troodontids. Not only do these
results offer new data for assessing the maturity of
some extinct archosaurs, but they also highlight the
variability of suture closure patterns throughout
Archosauria, and the need for greater scrutiny when
interpreting the ontogenetic stages of extinct
archosaur individuals.

Funding Sources Varricchio Family Paleontology
Laboratory - Montana State University
Montana Emu Ranch

Virtual Posters

A NEW PALEONTOLOGICAL RESOURCES
MANAGEMENT PLAN FOR DENALI
NATIONAL PARK AND PRESERVE

Capps, Denny, Brease, Phil, Hilburn, Samantha,
Santucci, Vincent

National Park Service, Denali Park, Alaska, United
States

Denali National Park and Preserve (DENA) contains
an incredible quality, quantity, and diversity of non-
renewable paleontological resources warranting
further survey, inventory, monitoring, protection, and
public interpretation. More than a century of ongoing
geological survey and paleontological discovery at
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DENA provides insight into the tectonic, climatic,
and biotic evolution of Interior Alaska. Marine and
terrestrial ichnofossils, vertebrate and invertebrate
fossils, and paleobotanical fossils of Paleozoic,
Mesozoic, and Cenozoic age found at DENA have
implications for past, present, and future ecological
regimes and regime shifts. The paleontological record
of DENA documents Earth history spanning more
major divisions of geologic time than all but one
other unit in the National Park System.

To issue the specific guidance necessary to ensure the
long-term preservation of paleontological resources
at DENA while providing for the enjoyment and
education of visitors, we author and aim to publish a
new Paleontological Resources Management Plan
(PRMP) for the park. The DENA Foundation
Statement and other fundamental park publications
already recognize paleontological resources as
natural features of high value. Academic and public
interest in the paleontological resources of DENA is
growing, as are opportunities for research, discovery,
and education. Where existing federal and state laws,
regulations, policies, and guidelines only broadly
address the management of paleontological resources
on public lands, the DENA PRMP offers further
detailed direction to DENA resource managers.

The DENA PRMP formalizes recommendations for
paleontological resource inventory and monitoring,
research oversight, museum collections and curation,
and interpretation and education. Comprehensive and
consistent management of paleontological resources
at DENA will inform future stewardship decisions as
climatic and societal changes manifest new
environmental challenges. By facilitating
investigation and interpretation of paleontological
resources, the DENA PRMP will invite dialogue on
climate change, environmental stability, and species
survival within the National Park System and
beyond.

Technical Session 1: Sauropod & Ornithischian
Dinosaurs (Wednesday, October 18, 2023, 8:00 AM)

DESCRIPTION AND PHYLOGENETIC
ANALYSIS OF A NEW TITANOSAURIAN
SAUROPOD SPECIMEN FROM THE UPPER
CRETACEOUS CERRO FORTALEZA
FORMATION OF SOUTHERN PATAGONIA,
ARGENTINA

Caputo, Cooper', Lamanna, Matthew?, Ullmann,
Paul', Casal, Gabriel®, Ibiricu, Lucio®, Lacovara,
Kenneth'

'Rowan University, Glassboro, New Jersey, United
States, 2Carnegie Museum of Natural History,
Pittsburgh, Pennsylvania, United States, *Universidad
Nacional de la Patagonia San Juan Bosco, Comodoro
Rivadavia, Chubut, Argentina, *CCT CONICET-
CENPAT, Puerto Madryn, Chubut, Argentina

Because southern Patagonia remains sparsely
explored from a paleontological standpoint, little is
known of the Mesozoic continental vertebrate faunas
of the region, including that preserved within the
Upper Cretaceous (Campanian—Maastrichtian) Cerro
Fortaleza Formation (CFF) of the Austral Basin of
Argentina. Here we advance knowledge of the CFF
dinosaur fauna by describing a new and associated
sauropod specimen consisting of five caudal
vertebrae and the proximal portion of a radius
(specimen Museo Padre Molina [MPM]-PV 3282).
Though the remains are fragmentary, they retain
morphological information sufficient to determine the
taxonomic affinities of the specimen. MPM-PV 3282
exhibits a combination of features not previously
seen in a single sauropod individual, suggesting that
it represents a taxon not previously recognized from
the CFF. For example, the proximal radius of MPM-
PV 3282 possesses a medially directed projection that
has only been previously reported in the Australian
mid-Cretaceous titanosauriform Wintonotitan wattsi.
Similarly, the caudal vertebral centra of MPM-PV
3282 are square in lateral view, a feature otherwise
seen in the basally branching Patagonian
titanosaurian Andesaurus delgadoi and differing
markedly from the much better known CFF
titanosaurian Dreadnoughtus schrani. Finally, the
caudal centra of MPM-PV 3282 exhibit two rough
knobs protruding from the dorsal edge of the
posterior face, a character previously considered an
autapomorphy of the European titanosaurian
Lohuecotitan pandafilandi. This combination of
morphological evidence suggests that MPM-PV 3282
may represent a new titanosauriform species, but we
refrain from making such a conclusion due to the
highly incomplete nature of the remains. A
maximum-parsimony phylogenetic analysis found
MPM-PV 3282 to be an early diverging titanosaurian
related to Mnyamawamtuka moyowamkia from
Tanzania and Atsinganosaurus velauciensis from
France.

Funding Sources Carnegie Museum of Natural
History, Drexel University, Rowan University
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Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

ELONGATED PELVIC BONE IN AN EOCENE
THREE-TOOTH PUFFER
(TETRAODONTIFORMES:
TETRAODONTIDAE) SUGGESTS PRESENCE
OF PELVIC FAN

Carbi, Marina V.!, Bemis, Katherine E.?, Friedman,
Matt’, Bemis, William E.!

"Department of Ecology and Evolutionary Biology,
Cornell University, Ithaca, New York, United States,
National Systematics Laboratory, National Marine
Fisheries Service and National Museum of Natural
History, Smithsonian Institution, Washington,
District of Columbia, United States, *Museum of
Paleontology and Department of Earth and
Environmental Sciences, University of Michigan,
Ann Arbor, Michigan, United States

The Three-tooth Puffer, Triodon macropterus, is the
only extant member of the family Triodontidae,
teleost clade Tetraodontiformes (pufferfishes and
relatives). It has an unusually elongate and highly
mobile pelvic bone that supports a large pelvic-fan
used in defensive flaring behaviors. Extinct
triodontids are represented by the Eocene species
tTriodon antiquus. Initially known only from
isolated dentitions from Belgium and France, CT
scanning recently allowed study of more complete
material from the London Clay Formation of
southeastern England. The London Clay specimen
includes an articulated skull and pelvic girdle. The
morphology of the pelvic bone is similar to that of
the extant species, T. macropterus, suggesting that
extinct triodontids had a pelvic fan like that of its
living relative.

Funding Sources We thank The Society of
Vertebrate Paleontology and the SVP Futures Award
for funding this project.

Technical Session 13: Fishes - Actinopterygians
(Friday, October 20, 2023, 1:45 PM)

DEEP KNOWLEDGE: INSIGHTS FROM THE
POST-CRANIAL ENDOSKELETON OF
CHIRODUS GRANULOSUM

Caron, Abigail!, Coates, Michael®

!Committee on Evolutionary Biology, University of
Chicago, Chicago, Illinois, United States,
2Organismal Biology and Anatomy, University of
Chicago, Chicago, Illinois, United States

Deep bodies (i.e., rhombic, discoidal) are a
distinctive and repeated motif of actinopterygian
fishes; no commensurate examples are known in
sarcopterygians, chondrichthyans, or outgroups. We
identify as many as five separate origins of deep
bodied actinopterygians in the Paleozoic alone.
However, large-scale phylogenetic analyses fail to
resolve convincing affinities of these clades and often
lump them together, occasionally with younger
groups of deep bodied fishes. This might be
attributed to widespread homoplasies associated with
a fusiform to deep body transformation, including
coordinated changes to the skull shape, gape, dermal
bones, scale forms, median and paired fins. Such
convergences add noise to the already parlous state of
early actinopterygian phylogeny. The diversification
of actinopterygians in the aftermath of the end
Devonian mass extinction is poorly understood, with
the majority of available endoskeletal data restricted
to small fusiform species. To address this problem,
we present new post-cranial endoskeletal anatomy of
Chirodus granulosum, the earliest known deeply
rhombic actinopterygian, and discuss systematic
implications and alternative approaches to building a
deep body. Though all deep bodied fishes stretch the
axial column dorsoventrally, we show that Chirodus
accomplishes this in a distinct manner. In certain
respects, the vertebral column resembles that of
extant chondrosteans. However, it also displays
features seen only in Devonian fishes such as
Mimipiscis. Furthermore, structural supports for the
median fins are also dissimilar to other well-
characterized deep-bodied fishes. Notably, the
pectoral fin is exquisitely preserved, and here,
unexpectedly, we find characteristics shared with the
Triassic chondrostean-aligned Birgeria. This detailed
endoskeletal data not only provides insight into
constraint and adaptation regarding the transitions to
deep bodied forms but might also unveil cryptic
evolutionary relationships of the deep bodied clades.

Funding Sources NSF (EAR) 2218892

Virtual Posters

BADLANDS NATIONAL PARK:
INTEGRATING SCIENTIFIC EDUCATION,
OUTREACH, AND CITIZEN SCIENCE WITH
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AN OPEN CONCEPT FOSSIL PREPARATION
LAB

Carpenter, Mary C.

Badlands National Park, Interior, South Dakota,
United States

Badlands National Park (BADL) is home to one of
the world’s richest fossil mammal beds for the late
Eocene and early Oligocene. Since the mid-1800s,
BADL fossils have fascinated paleontologists and the
public alike. These abundant fossil resources have
put BADL in a unique position for paleontological
research, with wide-scale public education and
scientific outreach.

The Fossil Preparation Lab opened to the public in
2012 following the discovery of a Hoplophoneus
primaevus skull just outside the Ben Reifel Visitor
Center. The Fossil Preparation Lab has grown to
become one of the largest interpretive programs in
the park. Open May to October each year, the Fossil
Preparation Lab has received over 581,000 visitors
since 2012. Continuing to grow in popularity, in 2022
the Fossil Preparation Lab received 73,182 visitors —
nearly one-third of all visitors to the Ben Reifel
Visitor Center.

The Fossil Preparation Lab is a small space
(22°x39’), borrowed from Resource Education’s
classroom. It is the only place in the Visitor Center
where real fossils from the park are on exhibit for
visitor education and enjoyment, and where Badlands
fossils are prepared and conserved by Fossil
Preparators. What makes BADL unique is that
visitors can view all aspects of ongoing fossil
preparation from start to finish just a table’s width
from the scientists. There are no glass walls limiting
interactions between paleontologists and visitors. It is
a truly open concept lab, enabling public viewing and
interaction. Visitors talk to Fossil Preparators face-to-
face, while watching them work mere inches away.
All fossil preparation is done under microscopes that
stream to monitors, allowing visitors to see what the
preparator sees as they expose fossils.

The open concept lab allows park rangers and
paleontologists to educate visitors about Citizen
Science, resource stewardship and protection, and
fossil conservation. As a result, visitors can directly
contribute to fossil resource protection and
paleontology by reporting fossil finds to rangers and
paleontologists through the BADL Visitor Site
Report (VSR) Program - the most successful Citizen
Science Program offered by the park.

Badlands Fossil Preparation Lab offers a unique
opportunity for scientific outreach and education. Our
program has proven to be very successful by
including visitors in the scientific processes that
support the NPS Mission of Citizen Science and
Resource Stewardship and Protection.

Funding Sources Thank you to Badlands Natural
History Association, Badlands National Park
Conservancy, and countless visitors for their
continued support of our Fossil Preparation Lab.

Technical Session 16: Theropods - I (Saturday,
October 21, 2023, 8:00 AM)

DASPLETOSAURUS WILSONI (THEROPODA,
TYRANNOSAURIDAE) IS A SUBJECTIVE
JUNIOR SYNONYM OF D. TOROSUS;
DASPLETOSAURUS IS THE SISTER CLADE,
NOT A PARAPHYLETIC GRADE, OF THE
TYRANNOSAURUS LINE OF DESCENT

Carr, Thomas!, Brusatte, Stephen?

'Biology, Carthage College, Kenosha, Wisconsin,
United States, >School of Geosciences, University of
Edinburgh, Edinburgh, United Kingdom

The recent report of a new tyrannosaur,
Daspletosaurus wilsoni, included the hypothesis of a
paraphyletic Daspletosaurus. An examination of the
inaugural article of D. wilsoni found issues with the
diagnosis of D. wilsoni, Daspletosaurus and D.
horneri; the stratigraphic distribution of D. spp.; and
the phylogenetic analysis.

First, the autapomorphy of D. wilsoni, a shallow
Rostral Mylohyoid Foramen (RMF) relative to the
rostral process of the splenial, is based on a
misunderstanding of the landmarks used to assess
relative height. We found the height is the same as in
D. torosus and D. horneri. Without an autapomorphy,
“D. wilsoni” is a nomen dubium; the holotype (DBM
107) shares with D. forosus a wide second interdental
plate of the maxilla, rostrally tapering maxillary
fenestra, and a tall lacrimal horn with a distinct peak.

Second, a diagnostic character of Daspletosaurus, the
Secondary Cornual Process (SCP) of the lacrimal,
was thought by the authors as absent from the genus.
However, the SCP is a distinct feature of the clade;
this region of the bone is missing in the holotype
specimen of “D. wilsoni,” which might explain the
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erroneous interpretation.

Third, the authors recharacterized D. horneri based
on a subadult (MOR 590): they claimed that the
cornual process of the postorbital is short and not
bipartite. However, the opposite conditions are seen
in the adult specimen of D. horneri (MOR 1130).
They also mischaracterized the direction of the
prefrontal, which extends rostromedially, not
mediolaterally — a direction not seen in any
tyrannosaurid. They claim that the jugal shows a
flexure — and hence a narrow snout as in
Tyrannosaurus rex — but the flexure in the subadult is
from damage.

Fourth, the authors present the stratigraphic
distribution of D. spp. as points in geological time,
but D. torosus (holotype + Dinosaur Park specimens)
and D. horneri occupy extensive temporal ranges. In
fact, the estimated geological age of “D. wilsoni” is
within the range of D. torosus.

Fifth, the authors recover Daspletosaurus as a
paraphyletic grade; we suspect that this resulted from
recoding D. horneri based on subadult characters and
damage. For example, a short postorbital horn is seen
in adult 7" bataar and T. rex, which presumably
grouped D. horneri with those taxa.

In conclusion, we find that “D. wilsoni” is a junior
subjective synonym of D. torosus, and a paraphyletic
Daspletosaurus is a side effect of recoding D. horneri
based on a damaged subadult specimen.

Technical Session 19: Theropods - II (Saturday,
October 21, 2023, 1:45 PM)

NEW INFORMATION ON THEROPOD
MATERIALS FROM THE LOWER
CRETACEOUS ARUNDEL CLAY OF
MARYLAND

Carrano, Matthew T.

Paleobiology, Smithsonian Institution, Washington,
District of Columbia, United States

The Lower Cretaceous Arundel Clay of Maryland has
produced dinosaur fossils for more than a century. Its
theropod fauna is currently thought to encompass
Acrocanthosaurus (or a closely related form), one or
more ornithomimosaurs, Deinonychus (or a closely
related form), and one or more smaller taxa of
uncertain affinities. Unfortunately, few specimens

possess any species-level autapomorphies, and many
assignments are based on morphological
‘consistencies’ with better-known taxa from coeval
strata thousands of miles to the west. The limited
Arundel Clay outcrops and the disarticulated nature
of most materials has made it difficult to improve
these identifications.

In contrast, USNM 466054 comprises associated
materials from the axial and appendicular skeleton of
a theropod dinosaur. Despite representing the most
complete theropod (and possibly the most complete
dinosaur) ever recovered from the Arundel Clay, it
has received only scant attention since its 1992
discovery at the site of present-day Dinosaur Park in
Laurel, Maryland. Recently the material has been
further prepared and restudied, revealing important
new details.

Anatomical and histological data indicate that USNM
466054 is a juvenile individual. Its more salient
morphological features include: anteroposteriorly
short dorsal vertebrae with tall, anteriorly inclined
neural arches; closely associated greater and lesser
trochanters of the femur; a pronounced anterior
trochanter at the base of the lesser trochanter; and
pedal unguals that lack expanded flanges along the
medial and lateral edges of the ventral surface. These
definitively exclude USNM 466054 from
Ornithomimosauria and indicate it pertains to a more
basal tetanuran. The presence of a medially tapering
femoral head in dorsal view specifies assignment to
Acrocanthosaurus.

The existence of Acrocanthosaurus in the Arundel
Clay has been inferred based on isolated
carcharodontosaurid teeth, but USNM 466054 offers
the first robust evidence of the taxon’s presence. This
supports suggestions of continent-wide faunal
similarities at the close of the Early Cretaceous,
although not necessarily at the species level. Finally,
this new identification of USNM 466054 casts doubt
on the supposed ornithomimosaur affinities of many
other Arundel Clay theropod specimens, in particular
numerous isolated phalanges and unguals. The
remainder of the Arundel Clay dinosaur fauna still
requires close study and further revision.

Technical Session 17: Afrotheria & Mammal
Macroevolution (Saturday, October 21, 2023, 8:00
AM)
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IMPACTS OF PLEISTOCENE EXTINCTIONS
ON LOCAL MAMMAL ASSEMBLAGES
AROUND THE WORLD

Carter, Benjamin E., Alroy, John

School of Natural Sciences, Macquarie University,
Sydney, New South Wales, Australia

A large proportion of the world's megafaunal species
went extinct during the late Quaternary, leading to
dramatic reductions in community and ecosystem
functioning. While the nature and severity of the
extinctions is well documented on global and
continental scales, less is known about local-scale
impacts. We quantified the energy use and biomass
of 203 pre-extinction and 290 post-extinction fossil
assemblages from around the globe to determine
effects on large mammal communities. Assemblage
energy use was calculated from metabolic rates
obtained for 518 individual species and was
compared to species richness and indicators of
taphonomy, archaeology, and biogeography.
Globally, total biomass and energy use are greatly
reduced in post-extinction assemblages. Human-
accumulated assemblages are further homogenised
post-extinction due to their high abundances of
domesticated species. The presence of domesticates
produces distinct relationships with species richness
and variation in energy use across continents that
differ considerably to pre-extinction patterns. This
fundamental anthropogenic alteration of communities
further exacerbated the impacts of Pleistocene
extinctions, even in less severely impacted regions.
The results show how human activities have altered
mammalian communities for many thousands of
years.

Funding Sources The study was funded through a
Research Training Program Scholarship (no.
20213308) and a Discovery Project Award from the
Australian Government (no. DP210101324).

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

TAPHONOMY AND PRESERVATION BIAS OF
MICROVERTEBRATE BODY FOSSILS AT
THE REVUELTIAN HOMESTEAD SITE
(UPPER TRIASSIC: NORIAN), GARITA
CREEK FORMATION OF EAST-CENTRAL
NEW MEXICO, USA

Carter, Caeden', Rose, Luke J.!, Heckert, Andrew
B.!, Lauer, Bruce?, Lauer, Rene?

'Department of Geological and Environmental
Sciences, Appalachian State University, Asheville,
North Carolina, United States, 2Lauer Foundation for
Paleontology, Science and Education, Wheaton,
Illinois, United States

Triassic tetrapod assemblages document the
transition from Paleozoic synapsid-dominated faunas
to more “modern” Mesozoic ecosystems with a
diversity of diapsids. However quantitative studies of
Triassic microvertebrate assemblages (MVA) are
few, so our understanding of biases in the Triassic
tetrapod record is limited. The Homestead (HS) site
collection, from the Upper Triassic Garita Creek
Formation of east-central New Mexico, consists of
thousands of teeth, bones, scales, and coprolites, most
of microvertebrate (<lcm) size. This is a relatively
rare Revueltian (Norian) age microvertebrate locality
and thus has unique potential to illuminate patterns of
tetrapod evolution in the Late Triassic. Fossils from
Homestead were collected both in situ and from the
weathered slope immediately below the site. As
received, the collection consisted of “picked bags” of
identifiable, but unsorted fossils and ~25 kg of
unconsolidated “concentrate” from which the picked
bags were originally culled. Previously we
reanalyzed the concentrate, determining that
coprolites are much more common than the picked
collections would indicate. So, we ignored coprolites
for this study to assess the frequency of occurrence of
body fossils. For this study, we counted hundreds of
unsorted fossils from the “picked bags” to assess
possible bias. We sorted each bag into >4 mm, >2
mm, and >1 mm fractions. Student volunteers
(Finding Fossils on Friday, or FFF) sorted and
identified all fossils as bones, teeth, or scales. Six
bags have been sorted, labeled, and counted with a
total sample size of 2347 fossils. Overall, the picked
bags consist of 24% bone fragments, 75% teeth/tooth
fragments, and 1% scales, with all scales in the
smallest size fraction. When broken down by size,
however, we see a clear trend that larger fragments
are more likely to be bone (46/30/8% of 4, 2, and 1
mm collection), with tooth fragments having a higher
yield at the smaller sizes, specifically 54/70/92% of
4,2, and 1 mm. When examining individual bags, the
percentages vary widely from 9-35% bone fragments
and 65-89% teeth. Combined results show a clear
bias towards teeth, especially in the 1 mm fraction,
probably reflecting that even tiny teeth remain
diagnostic whereas few small bones or bone
fragments are as identifiable. Preliminary taxonomic
assignments indicate that, unsurprisingly, the site
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yields primarily semiaquatic taxa, a hypothesis we
will evaluate with the data gathered here.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

FIRST UPPER MOLAR OF THE LATEST
OLIGOCENE PLATYPUS OBDURODON
INSIGNIS CASTS LIGHT ON DENTAL
EVOLUTION IN THE ORNITHORHYCHIDAE
(MONOTREMATA).

Case, Judd A.!, Rougier, Guillermo W.2, Luo, Zhe-
Xi?, Lamanna, Matthew*

'Biology, Eastern Washington University, Cheney,
Washington, United States, Department of
Anatomical Sciences & Neurobiology, University of
Louisville, Louisville, Kentucky, United States,
3Department of Organismal Biology & Anatomy,
University of Chicago, Chicago, Illinois, United
States, *Vertebrate Paleontology, Carnegic Museum
of Natural History, Pittsburgh, Pennsylvania, United
States

Monotremes, the only extant egg-laying mammals,
are represented today by one species of platypus
(Ornithorhynchidae) and four of echidna
(Tachyglossidae). Fossil monotremes are uncommon,
less than a dozen species ranging from early Aptian
(126 Ma) to late Miocene (5 Ma). Most fossil taxa are
based on isolated teeth or incomplete jaws, with only
four species having upper molars.

Here we describe a platypus left M2 from Mammalon
Hill (Ngama 1.f; Faunal Zone D) of the upper
Oligocene Etadunna Fm., Lake Palankarinna, South
Australia. The well-preserved specimen (South
Australian Museum [SAM] P24262), previously
identified as Obdurodon sp., is from the same
formation and general area as the holotypic m1 of
Obdurodon insignis (Ditjimanka 1.f.; Zone B). The
paratypic m2 of O. insignis is from the Namba Fm.

The holotypic O. insignis m1 matches the newly
referred M2 (SAM P24262) in size, such that the ml
apices fit within the loph basins of the M2. Moreover,
the distance between the lophids of the paratypic m2
matches the distance between the lophs of the M2.
Thus, the M2 and the m1 and m2 are in the same size
range for occlusion and can be assigned to O.
Insignis.

The holotypic m1 and paratypic m2 of O. insignis

come from sites 250 km apart, whereas the m1 and
the new M2 are temporally separated by 450 Ka in
the Etadunna Fm. O. insignis is therefore the only
known platypus species in the region and from the
latest Oligocene.

Ornithorhynchidae is diagnosed by a reduced molar
number (two per quadrant) and molars with shallow
roots. We add to this list the following: (1) molars
with multiple roots (M1/ml = six roots; M2/m2 =
four roots) and upper molars with (2) ectoflexus
between parastyle and stylocone; (3) metaloph with
ectoflexus between metastyle and postmetastyle; (4)
wide mesial cingulum across anterobuccal surface;
and (5) paraloph wider than metaloph. The O.
insignis upper molar shares apomorphies with that of
Monotrematum sudamericanum from the Early
Paleocene (63.5 Ma) of Argentina, indicating that
Monotrematum is also an ornithorhynchid.

The close relationship of Obdurodon and
Monotrematum and the temporal occurrence of the
latter indicates that the platypus/echidna divergence,
occurred no later than Early Paleocene. This is
consistent with recent phylogenomic estimates that
place this divergence at or prior to 55 Ma. Our
hypothesis on dental evolution in ornithorhynchids
assumes that there has been a separate dental history
within the Tachyglossidae.

Funding Sources JAC research supported by US
National Science Foundation grant ANT-0003844.
MCL research participation supported by US
National Science Foundation grant ANT-1142129.

Technical Session 4: Dinosaur Soft Tissues
(Wednesday, October 18, 2023, 1:45 PM)

THE HADROSAUR POSTORBITAL
"POCKET" AND THE EVOLUTION OF
EXTRARENAL SALT-EXCRETION IN
REPTILIA

Cerio, Donald G.!, Bever, Gabriel S.!, Witmer,
Lawrence M.?

!Center for Functional Anatomy and Evolution, Johns
Hopkins University School of Medicine, Baltimore,
Maryland, United States, 2Biomedical Sciences, Ohio
University, Athens, Ohio, United States

Osmoregulation is a critical feature of tetrapod
physiology. Whereas the kidneys of crown mammals
are efficient at eliminating excess salt, the general
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inability of the reptile kidney to produce
hyperosmotic urine leaves this clade reliant on
extrarenal organs. Extant reptiles exhibit a diverse
anatomical array of extrarenal solutions, such as the
nasal gland in squamates and birds, lingual gland in
crocodylians, and lacrimal gland in sea turtles. We
considered the extraordinary postorbital “pocket” of
Edmontosaurus within the context of this broader
problem. Other hadrosaurs (e.g., Kritosaurus,
Corythosaurus) have subtle postorbital fossae, but in
Edmontosaurus the recess expands into a large
chamber that opens broadly into the orbit. The
morphofunctional role of this pocket has long been
questioned, with arguably the most popular
hypothesis being that it housed the nasal gland. We
set out to test this hypothesis formally by considering
all plausible pocket occupants—among them glands,
vasculature, muscles, and pneumatic sinuses—using
a diversity of anatomical approaches, including
contrast-enhancing workflows for CT scanning and
an Extant Phylogenetic Bracket.

Our analysis identifies the lacrimal gland, not the
nasal gland, as the likeliest occupant of the
postorbital pocket, alongside associated blood vessels
and supporting connective tissues. The lacrimal gland
of extant reptiles (including birds) consistently
occupies this same caudodorsolateral region of the
orbit. The extraordinary size of the bony pocket in
Edmontosaurus, however, suggests that these tissues
were apomorphically enlarged, although where this
apomorphy originated on the reptile tree is unclear.
Lacrimal glands are also enlarged in crown turtles,
and in sea turtles the gland excretes salt. These
shared enlargements may be homologous and thus
plesiomorphic within Archelosauria, but, given the
long branch lengths separating these clades,
independent origin of hypertrophy is likely. Given
our findings, a reappraisal of the evolutionary history
of reptilian cephalic glands—and the selective
pressures and developmental mechanisms of their
enlargement—is warranted. In Edmontosaurus,
lacrimal gland hypertrophy was perhaps driven (1) by
terrestrial herbivorous diets, which impose salt loads
with different ions than marine animals experience,
or (2) by airway expansion, of which hadrosaurs are
exemplars and to which lacrimal gland secretions
could plausibly have contributed humidification.

Funding Sources DGC—Jurassic Foundation;
GSB—NSF DEB-1947025; LMW—NSF IOB-
0517257, 10S-1050154, 10S-1456503; SRC 2021-
02973

Virtual Posters

UNCOVERING DINOSAUR DEATH POSE:
UTILIZING QUANTITATIVE AND
QUALITATIVE METHODS TO ANALYZE
THE DRIVERS OF OPISTOTHONIC DEATH
POSTURE IN DINOSAURS

Chapa, Leila, Chapa, Paloma, Nourie, Andreana,
Wolff, Ewan, Moore, Jason R.

Honors College, University of New Mexico,
Albuquerque, New Mexico, United States

For over a century the drivers of dinosaur death pose
have remained controversial. Described from a
number of exquisitely preserved dinosaur specimens,
the “opisthotonic pose” is characterized by the
backward contortion of the neck and tail towards the
center of the body. Geologist Roy Lee Moodie first
identified this posture in 1918 and ascribed it to a
neurological or nervous system malfunction amidst
the animal’s death throes. However, subsequent
research has argued against this interpretation. In the
104 years since Moodie’s publication, the
opisthotonic posture has been linked to different
drivers of death pose including anatomical,
environmental, and pathological.

Here we attempt to differentiate among these drivers
using a combination of qualitative and quantitative
approaches. We have gathered a dataset of 100+
images of articulated fossil specimens from across
the family tree of dinosaurs, collected without
emphasis on a particular death pose. Utilizing
observational data from all of these specimens as
well as a quantitative image analysis, we assessed the
distribution of opisthotonus across the dinosaur
family tree. Opisthotonus was common among large
non-avian theropods (47% of specimens), but much
rarer outside of this group (2%).

Examining death poses of modern taxa, we were able
to falsify gross anatomy (long neck, long tail,
presence of a strong nuchal ligament), many
taphonomic causes, and some phylogenetic
hypotheses (the opisthotonic posture is a theropod
feature) as drivers of this death pose. It appears that
opisthotonus is predominantly a non-avian theropod
trait, and so phylogenetically constrained drivers
(taxon-specific anatomy, pathology) should be
considered for its interpretation.

Symposium Session: Theropod Flight Origins
(Thursday, October 19, 2023, 1:45 PM)
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BIRDS, BONES, AND BASIC BIOLOGY:
IDENTIFYING ISSUES OF INTEGRATION

Chase, Hila Tzipora

Evolution & Ecology, University of Montana,
Missoula, Montana, United States

To understand the evolution of avian flight it is
necessary to resolve the functional morphology of the
flight stroke. It is also necessary, however, to resolve
many other functional, ecological, and evolutionary
gaps in our understanding of basic avian biology-
especially as it pertains to osteology, fossil analysis,
and integration of these approaches across the many
statistical and modelling-based methods commonly
used in paleontology. Only then can results from in-
depth analysis of functional morphology and other
direct biological signals in both extant and extinct
taxa be interpreted relevantly and provide testable
hypotheses and robust answers in the context of
theropod flight origins. In seeking to investigate the
functional morphology of the flight stroke across a
phylogenetic sample of extant birds (51sp.), these
issues became apparent in two distinct ways. The first
is a lack of basic developmental and osteological
research in extant avian systems, where much is
assumed from mammals as well as “just-so” stories
about bird osteology and aeromechanics, all of which
is (understandably) taken for granted by
paleontologists and engineers alike. The second issue
is an overall barrier identified across paleontology in
terms of specific statistical approaches and tests used
by various studies that are not possible to directly
integrate at an analytical level. To assuage the first
issue, integrative studies were conducted to
investigate functional morphology and ontogeny in
the avian humerus and femur. We identified several
novel discoveries, including functional patterns in
holistic analysis of both trabecular and cortical bone
as it pertains to the ontogeny, biomechanics, and
ecological context of a powered flight stroke. To
tackle the second issue, we present specific examples
of areas in which methodological and statistical
“issues of integration” can be met with focus on
biological signals that can be analyzed using fossils
in conjunction with modelling and large-scale
phylogenetic studies. Our goal is to showcase
specific examples of not only where our current gaps
in knowledge lay, but a hands-on approach toward
filling these gaps at a community-level: Where
genuine integration across methodologies can be
performed toward gaining insight into the evolution
of powered flight in the theropod lineage, regardless

of the barriers caused by our systemically defined
fields, countries, and reliance on often-lacking extant
avian biology.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

HOW ROUGH? ASSESSING THE UTILITY OF
BONE SURFACE MICROTEXTURE AS A
CORRELATE FOR PNEUMATIC
DIVERTICULA.

Chaudhary, Anirudh!, Beatty, Brian L.2, Moore,
Andrew!

IStony Brook University, Stony Brook, New York,
United States, 2New York Institute of Technology,
Old Westbury, New York, United States

Among extant vertebrates, pneumatic (i.e., air-filled)
invasions of the postcranial skeleton are unique to
birds. This phenomenon, called postcranial skeletal
pneumaticity (PSP), results from pneumatic
diverticula (PD) that emerge from the lung and
associated air sacs and invade portions of the axial
and appendicular skeleton. Paleontologists have long
been interested in identifying osteological correlates
of PD in birds and their extinct relatives as a means
of reconstructing the evolution of PD and associated
pulmonary tissues. Proposed correlates include
fossae, foramina, and a smooth or crenulated bone
surface texture. At present, however, the only
unambiguous osteological correlate of PD is a
foramen that opens up into a large internal chamber.
All other osteological correlates of PD are
ambiguous, as they can also be associated with other
soft tissues (e.g., vasculature; muscle; fat). Tracing
the origins of the pulmonary soft tissues that give rise
to PSP in the fossil record has thus proven
problematic, because the earliest evidence for PD is
limited to ambiguous fossae.

Although previous authors have cast doubt on the
utility of gross bone texture as a correlate of PD, soft
tissues like muscles and ligaments leave histological
impressions on bone at both macro- and microscopic
scales. Thus, it remains possible that evidence for
PD-bone interaction exists in bone surface
microtexture. Using an S Neox Optical Profiler, we
apply surface metrology to a sample of bones from
birds and other reptiles to quantitatively classify
microtextural signatures of different soft tissues:
muscle, cartilage, fat, and pneumatic epithelium.
Preliminary results from Pelecanus show marked
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differences in surface texture for each tissue type.
Pneumatic epithelia are associated with subparallel
striations, areas of muscle attachment have a jagged,
high-relief texture, and articular facets exhibit a
distinct, ‘hoodoo’-like texture that reflects the
interface between bone and articular cartilage.
Ongoing work is expanding the sample to include
both pneumatic (e.g., Buteo jamaicensis; Branta
canadensis) and non-pneumatic (e.g., Alligator
mississippiensis) taxa. Ultimately, our growing
dataset will be used to assess the extent to which
microsurface textures related to different soft tissues
can be statistically differentiated, and hence whether
the presence of PD can be recognized in fossil taxa
(e.g., Tawa) lacking unambiguous evidence of PSP.

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

RAMPANT HOMOPLASY IN THE PECTORAL
GIRDLE AND FORELIMB SKELETON OF
CROWN BIRDS: IMPLICATIONS FOR
MORPHOLOGICAL PHYLOGENETICS AND
SYSTEMATIC PLACEMENT OF AVIAN
FOSSILS

Chen, Albert', Steell, Elizabeth!, Benson, Roger?,
Field, Daniel J.!

"Department of Earth Sciences, University of
Cambridge, Cambridge, Cambridgeshire, United
Kingdom, 2American Museum of Natural History,
New York, New York, United States

The avian pectoral girdle and forelimb apparatus has
long been a subject of macroevolutionary research,
particularly for understanding the evolution of avian
flight. It is widely recognized that the skeletal
morphology of this anatomical region is strongly
correlated with avian locomotor mode and ecology,
which may be a potential driver of phenotypic
convergence related to incongruities between recent
molecular and morphological phylogenetic analyses
of crown-group birds. This convergence might
hamper our ability to accurately assign isolated
pectoral elements (which are commonly found as
avian fossils) and determine the affinities of extinct
bird taxa. However, the impact of homoplasy in the
avian pectoral girdle and forelimb apparatus on
phylogenetic analyses has not been previously
assessed in detail across a representative sample of
crown birds.

To evaluate the interplay between phylogeny and

morphological variation in the avian pectoral girdle
and forelimb skeleton, we assembled a novel dataset
of 204 discrete characters from this anatomical region
for a phylogenetically diverse range of 75 extant bird
species and two crownward stem-birds.
Unconstrained phylogenetic analyses, qualitative
anatomical comparisons, and quantitative metrics of
homoplasy all highlight the fact that similar
morphologies in pectoral girdle and forelimb
elements have evolved repeatedly in distantly related
groups of birds, supporting rampant homoplasy in
this region as a confounding factor in avian
morphological phylogenetics. Furthermore, our
analyses indicate that extant tinamous and galliforms,
two groups of birds often used as models for early
crown birds, do not closely resemble crownward
stem-birds in their overall pectoral girdle and
forelimb osteology, and that inferences about the
ancestral morphology of crown birds based solely on
extant species may be misled as a result. Nonetheless,
analyses implementing a molecular scaffold permit
the identification of plausible diagnostic character
combinations for many avian clades previously only
recovered using molecular data. Although large
morphological datasets may not guarantee increased
congruence with molecular phylogenetic studies, they
can nonetheless be valuable tools for identifying
anatomical synapomorphies of key clades, placing
fossils into phylogenetic context, and studying
macroevolutionary patterns within major groups of
organisms.

Funding Sources This work was supported by a
UKRI Future Leaders Fellowship and the Isaac
Newton Trust (DJF), and a Paleontological Society
Student Research Award (AC).

Technical Session 17: Afrotheria & Mammal
Macroevolution (Saturday, October 21, 2023, 8:00
AM)

PIONEERING PROBOSCIDEAN
PALEOENDOCRINOLOGY: HORMONES IN
TUSKS SHED LIGHT ON WOOLLY
MAMMOTH MATING BEHAVIOR

Cherney, Michael D.!, Fisher, Daniel C.2, Auchus,
Richard!, Rountrey, Adam N.2, Shirley, Ethan A2,
Selcer, Perrin®, Mol, Dick?, Boeskorov, Gennady?®,
Vartanyan, Sergey®, Tikhonov, Alexei’

"Metabolism, Endocrinology, and Diabetes,
University of Michigan Michigan Medicine, Ann
Arbor, Michigan, United States, 2Museum of
Paleontology, University of Michigan, Ann Arbor,
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Michigan, United States, *Program in the
Environment, University of Michigan, Ann Arbor,
Michigan, United States, “Natural History Museum,
Rotterdam, Netherlands, *Diamond and Precious
Metals Geology Institute, Siberian Branch of the
Russian Academy of Sciences, St. Jean de Luz,
Russian Federation, ®Laboratory of Cenozoic
Geology and Paleogeography, North-east
Interdisciplinary Scientific Research Institute, Far-
East Branch, Russian Academy of Sciences,
Magadan, Russian Federation, "Laboratory of
Mammals, Zoological Institute of the Russian
Academy of Sciences, St. Petersburg, Russian
Federation

Steroid hormones incorporated into continuously
growing tissues provide a record of endocrine activity
during the life of an animal. Numerous studies have
reported steroid concentrations in hair, nails, and
other proteinaceous materials comprising cumulative
records of circulating concentrations averaged over
various time intervals. Recent reports of steroid
hormones in mineralized tissues preserved over long
time spans, even thousands of years, make this
avenue of inquiry a potentially valuable tool in
paleontological studies. Using liquid chromatography
with tandem mass spectrometry (LC-MS/MS) we
measured steroid hormone concentrations in
proboscidean tusks. Initial results reveal testosterone,
progesterone, androstenedione, cortisol, and trace
amounts of other steroids preserved in both modern
and late Pleistocene tusk dentin. Serial analyses of a
tusk from a bull African elephant reveal changes
consistent with musth occurring annually in its last
years of life. Comparable data from the mammoth
tusks provide evidence that mature bull mammoths
also experienced musth and that it was similar to
African elephant musth in duration, intensity, and
periodicity. These results provide insights into the
paleobiology of mammoths and provide a tool for
characterizing spatio-temporal variations in woolly
mammoth musth that could be used to investigate
population dynamics and impacts of environmental
stress. Furthermore, they demonstrate the utility of
dentin for wide-ranging studies of hormones in
paleontology, zoology, ecology, and wildlife
conservation to investigate development,
reproduction, behavior, and stress in modern and
extinct mammals.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

QUANTIFYING PURGATORIID
PLESIADAPIFORM DENTAL VARIATION
AND DOCUMENTING SPECIES RICHNESS IN
THE MIDDLE TULLOCK MEMBER, FORT
UNION FORMATION, NORTHEASTERN
MONTANA

Chester, Stephen G.!, Crowell, Jordan W .2,
Mahadevan, Nidhi', Hovatter, Brody T.3, Wilson
Mantilla, Gregory?

"Brooklyn College, City University of New York,
Brooklyn, New York, United States, 2The Graduate
Center, City University of New York, New York,
New York, United States, *University of Washington,
Seattle, Seattle, Washington, United States

The purgatoriid Purgatorius is the geologically oldest
known plesiadapiform and has long been thought to
lie near the origin of all primates. Results of many
phylogenetic analyses corroborate this hypothesis by
supporting Purgatorius as the most basal stem
primate or a basally divergent stem primatomorphan.
Purgatoriid morphology thus is crucial to establishing
character-state polarity in phylogenetic analyses
focused on resolving the broader relationships of
plesiadapiforms and crown primates. Recently
described fossils and species of purgatoriids have
added to this picture, but quantitative assessments of
intraspecific variability and species validity are
lacking, in part because some species are known only
from a few specimens. Here we use pCT scanning
technology and three-dimensional geometric
morphometrics (3DGM) to quantify intra- and
interspecific dental variation of Purgatorius as a first
step in evaluating existing alpha taxonomy. Our
sample includes specimens from the largest
collection of purgatoriid fossils known (>1,500),
which were recovered from the early Paleocene (Pu3
interval zone of the Puercan North American land
mammal ‘age”) localities in the middle of the Tullock
Member, Fort Union Formation, Garfield County,
northeastern Montana. We examined all known
dentaries of P. janisae and collected 20 repeatable
landmarks including cusp apices and intersections
between crests on unworn first and second lower
molars. Principal component analysis results
distinguish first and second lower molars of P.
Jjanisae along PC1 related to differences such as
protoconid height, distance between the protoconid
and metaconid, trigonid length, and maximum crown
width. First and second lower molars can also be
distinguished in our 3DGM results when additional
purgatoriid species from other geographic regions in
western North America are included, which has aided
in recognizing previously misidentified isolated
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lower molar loci and may have a bearing on
purgatoriid species diagnoses. 3DGM analyses
incorporating larger samples of isolated purgatoriid
teeth from Pu3 of northeastern Montana have also
assisted in documenting a greater diversity of
plesiadapiform taxa from this study area than
previously recognized, including at least four species
of Purgatorius (P. janisae, P. unio, P. mckeeveri,
Purgatorius cf. P. pinecreeensis), which adds to our
understanding of plesiadapiform species richness and
biogeography within the first million years of the
Cenozoic.

Funding Sources This study was funded by a
Leakey Foundation Research Grant, a PSC CUNY
Award, City University of New York, and the
Myhrvold and Havranek Charitable Family Fund.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

CHARACTERIZING TRANSPORT IN
HADROSAUROID DINOSAURS: AN
ACTUALISTIC EXPERIMENTAL APPROACH
TO FLUVIAL TAPHONOMY

Chiappone, Michael A.!, Guala, Michele?, Rogers,
Raymond?, Makovicky, Peter!

'Earth and Environmental Sciences, University of
Minnesota, Minneapolis, Minnesota, United States,
2St. Anthony Falls Laboratory, Minneapolis,
Minnesota, United States, *Geology, Macalaster
College, St. Paul, Minnesota, United States

Taphonomic processes create bias in the fossil
record, and understanding these processes is integral
to interpreting the record of extinct life worldwide.
Bones preserved in fluvial environments make up a
substantial part of the vertebrate fossil record. These
bones have often been transported varying distances
from the location of death before becoming buried.
Experiments in flumes and natural settings have
explored the fluvial taphonomy of mammal
skeletons, but the taphonomy of other terrestrial
vertebrates, especially extinct clades, has only been
sparingly studied directly. Hadrosauroids are a
dinosaur clade known from extensive remains
throughout the Cretaceous and across the globe,
making them an ideal group for taphonomic study.
Previous examinations regarding the fluvial
taphonomy of their skeletons have often applied bone
transport groups derived from classic studies on
mammals. Some researchers have raised concerns

that the morphologies of non-mammalian bones
would not exhibit the same hydraulic properties as
mammals, producing different transport patterns.
Here, we investigate hadrosauroid bone transport
under various flow conditions through actualistic
flume experiments using 3d printed models with
comparable densities to real bone. We aimed to
characterize the timing of transport of different
elements (Voorhies Groups), orientation of bones
relative to flow direction, and bone surface abrasion
patterns. Some elements behave similarly to those
described in mammals. As would be expected from
previous work, relatively heavy bones such as the
femur tend to move last, acting as lag elements.
Lighter elements such as the scapula and radius
tended to begin moving at much lower flow speeds.
Because dinosaur pelvic bones are not fused as in
mammals, we observed that the isolated pubis is
often among the first elements to commence
movement, often rotating or sliding along the bed.
Cylindrical limb bones tend to roll or slide along the
bed, orienting to be parallel to flow faster or slower
depending on element size and flow velocity. Bones
with more complex shapes, such as the curved and
concave blade of the scapula, moved in less
straightforward and unique ways, even vaulting over
other bones. We also found that burial by fine silt and
mud could be achieved relatively quickly even at
slower flow speeds, and burial by sand played an
important part in inhibiting transport in higher flow
regimes.

Funding Sources This research was partially funded
by National Science Foundation award FRES
1925884.

Technical Session 1: Sauropod & Ornithischian
Dinosaurs (Wednesday, October 18, 2023, 8:00 AM)

THE OLDEST PACHYCEPHALOSAUR
(ORNITHISCHIA: MARGINOCEPHALIA)
FROM THE LOWER CRETACEOUS
HUHTEEG FORMATION AT KHUREN DUKH
LOCALITY IN SOUTHEASTERN MONGOLIA

Chinzorig, Tsogtbaatar', Takasaki, Ryuji?, Yoshida,
Junki®, Buyantegsh, Batsaikhan*, Mainbayar,
Buuvei®, Tucker, Ryan®, Tsogtbaatar, Khishigjav®,
Zamno, Lindsay E.”

'Biological Sciences, North Carolina State
University, Raleigh, North Carolina, United States,
2University of Toronto, Toronto, Ontario, Canada,
3Fukushima Museum, Aizuwakamatsu, Fukushima,
Japan, *Stratigraphy, Institute of Paleontology,
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Mongolian Academy of Sciences, Ulaanbaatar, Tov,
Mongolia, Paleozoology, Institute of Paleontology,
Mongolian Academy of Sciences, Ulaanbaatar, Tov,
Mongolia, ®Earth Sciences, Stellenbosch University,
Stellenbosch, South Africa, "Paleontology, North
Carolina Museum of Natural Sciences, Raleigh,
North Carolina, United States

Pachycephalosaurians are small- to medium-bodied,
bipedal ornithischian dinosaurs that inhabited
Cretaceous ecosystems of Asia and North America.
They are characterized by a thickened skull roof
formed by inflated frontoparietal and enlarged
peripheral elements and reduced forelimbs relative to
the hind limbs. Despite an increasing fossil record,
our knowledge of pachycephalosaurian dinosaurs
largely stems from cranial elements (e.g.,
frontoparietal bones). To date, only seven taxa
preserve the postcranial skeleton (Goyocephale,
Homalocephale, Pachycephalosaurus, Prenocephale,
Stegoceras, Stygimoloch, and Wannanosaurus).
Currently, the definitive record of
pachycephalosaurians is restricted to the Late
Cretaceous (Campano-Maastrichtian), which
obfuscates the origin and early evolution of this
unique clade. Here we report the oldest
pachycephalosaurian specimen from the Lower
Cretaceous Albian-aged Huhteeg Formation at the
Khuren Dukh locality in southeastern Mongolia. As
in other pachycephalosaurians, the premaxilla bears
three teeth with an enlarged, “canine-like”, crown in
the posteriormost position. Despite its geologically
oldest occurrence, the new pachycephalosaurian
bears a fully developed dome as in Late Cretaceous
taxa. It also exhibits some traits plesiomorphic for
Marginocephalia such as an anteroposteriorly
compressed parietosquamosal shelf and the absence
of the nodes on the posterior surface of the
parietosquamosal. The new specimen also exhibits
basal ornithischian characters including long and
slender hind limb elements. A combination of
paleohistological data and an externally evident
frontoparietal suture and open neurocentral sutures
indicate that the individual was skeletally immature
at the time of death. A newly compiled phylogenetic
analysis from recent ornithischian and
pachycephalosaurian matrices recovers the new taxon
as the earliest diverging pachycephalosaurian,
congruent with its earliest geological occurrence. It
also demonstrates that a frontoparietal dome evolved
early in the evolution of pachycephalosaurians and
that the flat-headed condition was likely a
secondarily acquired feature. Furthermore, it provides
key insight into broader ornithischian phylogenetic
relationships, supporting a sister-relationship between
Pachycephalosauria and Ceratopsia, which is not

universally accepted, by filling the morphological
gap between the two clades.

Funding Sources 2021 PS - Arthur J Boucot
Research Grant to TC; 2022 AMNH - Collection
Study Visiting Researcher Grant to TC; 2023 NGS -
Research & Exploration grant to LZ, TC, RT, JY, &
KT

Technical Session 19: Theropods - II (Saturday,
October 21, 2023, 1:45 PM)

THE NORTHERNMOST OCCURRENCE OF A
DEINOCHEIRID ORNITHOMIMOSAUR
FROM MONTANA (UPPER CRETACEOUS,
JUDITH RIVER FORMATION): ITS
PALEOBIOGEOGRAPHIC AND
BIODIVERSITY SIGNIFICANCE

Kobayashi, Yoshitsugu', Chinzorig, Tsogtbaatar?,
Takasaki, Ryuji®, Fiorillo, Anthony*, Chiba,
Kentaro®, Saneyoshi, Mototaka®, Ishigaki, Shinobu®

!Graduate School of Sciences, Hokkaido University,
Sapporo, Hokkaido, Japan, 2Biological Sciences,
North Carolina State University, Raleigh, North
Carolina, United States, *University of Toronto,
Toronto, Ontario, Canada, “New Mexico Museum of
Natural History and Science, Albuquerque, New
Mexico, United States, Biosphere-Geosphere
Science, Okayama University of Science, Okayama,
Japan

Ornithomimosauria is a clade of maniraptoriforms
that are edentulous in derived taxa and flourished
during the Late Cretaceous in the Northern
Hemisphere. Edentulous taxa form at least two
clades: Ornithomimidae and Deinocheiridae. While
members of Ornithomimidae are medium to large in
body size, highly specialized in cursoriality that were
diversified and rich in both Asia and North America,
members of Deinocheiridae, exemplified by the
gigantic Deinocheirus mirificus from Mongolia, are
less cursorial and were recognized only in Asia until
the recent discovery of Paraxenisaurus from Mexico.
Here we report a pair of nearly complete edentulous
dentaries, discovered from a Corythosaurus quarry of
the late Campanian Coal Ridge Member of the Judith
River Formation, northern Montana, approximately
30 km southeast to the type section of the Judith
River Formation. As in other edentulous
ornithomimosaurs, it has a dorsolaterally facing,
well-developed cutting edge anteriorly, occupies
more than one-third of the preserved length, and a
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mediolaterally thickened dorsal rim posteriorly
throughout its length. The dentaries are
dorsoventrally high and massive. The maximum
height reaches as much as 40% of the length from the
anterior tip to the estimated anterior margin of the
external mandibular fenestra, similar to Deinocheirus
mirificus. Additionally, this specimen shows a
significant symphysial expansion, an
anteroposteriorly long Meckelian groove, and a
convex dorsal outline of the cutting edge with the
anteriorly downturned dentaries. The combination of
these characters suggests that this material belongs to
Deinocheiridae. This is the first record of the family
from the northern North American continent,
extending the biogeographic range of the group
approximately ~3,000 km northward. Along with the
occurrence of the Asian ornithomimid Qiupalong
from the Belly River Group of Alberta
(penecontemporaneous to the Judith River
Formation), the new material suggests more active
inter-continental faunal exchange of
ornithomimosaurs between Asia and North America
during the Late Cretaceous than previously
suggested. The material discussed here not only adds
further details to the biogeography of North
American ornithomimosaurs but also illustrates
potential for understanding dinosaur diversity even
within one of the world’s best sampled dinosaur-
bearing rock sequences.

Symposium Session: Theropod Flight Origins
(Thursday, October 19, 2023, 1:45 PM)

NEW INFORMATION ON THE STRUCTURE
OF THE HINDWING SHEDS LIGHT ON
FLIGHT PERFORMANCE OF MICRORAPTOR
(THEROPODA: DROMAEOSAURIDAE)

Chotard, Matthieu!, Kaye, Thomas G.2, Grosmougin,
Maxime!, Barlow, Luke A.!, Xiaoli, Wang?, Zheng,
Xiaoting?, Pittman, Michael'

!School of Life Sciences, The Chinese University of
Hong Kong, Sha Tin, Hong Kong, 2Foundation for
Scientific Advancement, Sierra Vista, Arizona,
United States, *Linyi University, Linyi City, China,
4Shandong Tianyu Museum of Natural History, Linyi
City, China

Previously, studies of the Microraptor hindwing were
mostly based on the longest feathers linked with the
metatarsus and tibiotarsus, other feathers were mostly
poorly preserved on specimens of interest. Laser-
Stimulated Fluorescence (LSF) of new and

previously described Microraptor specimens reveals
new plumage features and refines the hindwing shape
of this four-winged dinosaur. Preserved soft tissues
revealed by LSF on the 8 new specimens provide
elusive clues to depict the anatomy of the hindlimb
muscles. The general shape of the hindwing is
exclusive to Microraptor and can be divided in two
parts. Firstly, primary metatarsal remiges are
arranged in an isosceles triangle shape with an
outward curvature on the medial side and a straighter
lateral side. Secondly, there is an inward curvature
displayed by the tibiotarsal feathers that forms a
continuous shape with the outwardly curved primary
metatarsal coverts. The main new feature described
in the hindwing feathers are the asymmetrically
vaned major primary coverts that support an
aerodynamic function. Furthermore, smaller feathers
are here described for the first time along the whole
hindlimb. Situated at the base of the lesser trochanter,
the femoral accessory trochanteric crest implies
constraints on muscles of the pubo-ischio-femoralis
internus 2 group, which associated with a
hindlimb:trunk ratio closer to that of modern running
birds, suggests an important locomotor role of the
hindlimbs for both flying and walking. By making
comparison between the new and old specimens, with
other iconic early paravians such as Archaeopteryx
and Anchiornis as well as with modern birds, the new
data imply that the hindwing of Microraptor had an
important role in its flight and is consistent with non-
strictly arboreal behavior.

Funding Sources RGC General Research Fund
(17120920; 17105221)

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

CHONDRICHTHYAN FAUNA OF THE
CARBONIFEROUS-PERMIAN BOUNDARY
(COUNCIL GROVE GROUP, RED EAGLE
LIMESTONE) OF KANSAS

Ciampaglio, Chuck!, Cline, Daniel A.!, Shell, Ryan?,
Fuelling, Lauren'

'Department of Science, Mathematics, and
Engineering, Wright State University - Lake Campus,
Celina, Ohio, United States, 2Department of
Vertebrate Paleontology, Cincinnati Museum Center,
Cincinnati, Ohio, United States
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The Glenrock Limestone and Bennett Shale members
of the Red Eagle Limestone at the Tuttle Creek Lake
Spillway near Manhattan, Kansas represent the
boundary between the Carboniferous and Permian
Periods within North America. Fusulinids and
brachiopods are found throughout the Red Eagle
Limestone, but fossils of chondrichthyans and
osteichthyans have only been reported from the
Bennett Shale. This investigation reports on the first
appearance of marine vertebrates from the
Pennsylvanian Glenrock Limestone, as well as taxa
recovered from the Permian Bennett Shale. Most of
the taxa extracted from the dissolved residue of the
Glenrock Limestone are also found in the Bennett
Shale except for a specimen of Protacrodontidae
indet. Taxa that endured across the Carboniferous-
Permian boundary include symmoriiform
chondrichthyans (Stethacanthus, Denaea),
ctenacanthiform chondrichthyans (Glikmanius
myachkovensis), Euselachians (Cooleyella sp.), and
palaconisciform osteichthyans (Palaeonisciformes
indet.). Additional taxa recovered from the Bennett
Shale include bransonelliform chondrichthyans
(Bransonella nebraskensis), phoebodontiform
chondrichthyans (Adamantina benedictae,
Jalodontidae indet.), and eugeneodontiform
chondrichthyans (Bobbodus schaefferti).

Technical Session 19: Theropods - II (Saturday,
October 21, 2023, 1:45 PM)

COMPARATIVE NEUROANATOMY OF “MID
CRETACEOUS” APEX PREDATORY
DINOSAURS OF AFRICA SUPPORTS NICHE
PARTITION

Ciudad Real Ballestero, Maria!, Vidal, Daniel?,
Sereno, Paul C.2

'Fisica Matematica y de Fluidos, Universidad
Nacional de Educacion a Distancia (UNED), Madrid,
Madrid, Spain, ?Organismal Biology and Anatomy,
University of Chicago, Chicago, Illinois, United
States

A triumvirate of large-bodied theropod dinosaurs are
commonly present in Cretaceous faunas across
northern and central Africa. During the early Late
Cretaceous (Cenomanian), the allosauroid
Carcharodontosaurus, spinosaurid Spinosaurus, and
an abelisaurid have been found as contemporaries in
the Kem Kem Group in Morocco and in the Echkar
Formation in Niger. The first two genera are better
represented and thought to have occupied distinctive

ecologic niches: a fully terrestrial predator for
Carcharodontosaurus and a semiaquatic shoreline
piscivore for Spinosaurus.

We use CT scans of individual skull roof bones and
braincases of Carcharodontosaurus and Spinosaurus
from Morocco and Niger to compare their
endocranial and inner ear morphology. Differences in
these regions may be related to their divergent
feeding behaviors. The olfactory bulbs are noticeable
less developed in Spinosaurus and its older relatives
Irritator and Suchomimus than in species of
Carcharodontosaurus or its relatives Giganotosaurus
and Allosaurus. In spinosaurids, the olfactory bulbs
are shorter and narrower mediolaterally. The optic
lobes, in contrast, appear to be relatively larger in
both Irritator and Suchomimus than in
Carcharodontosaurus and relatives. Larger olfactory
and optic bulbs are known to correlate with greater
olfactory and visual acuity, suggesting that
spinosaurids emphasized sight whereas
carcharodontosaurids relied more on smell during
predation. The semicircular canals of the inner ear in
Spinosaurus have a narrower canal diameter and
smaller arc than in earlier relatives, Suchomimus and
Irritator, and in Carcharodontosaurus. The
inclination of the snout relative to the lateral
semicircular canal reveals a staged increase in the
downward deflection of the snout. In
Carcharodontosaurus the snout angles downward at
~16 degrees, which seems to be the basal condition in
large-skulled tetanuran theropods. In Suchomimus
that angle doubles to ~33 degrees and reaches ~46
degrees in Spinosaurus and Irritator. These derived
spinosaurines, thus, interpreted to have spent more of
their time feeding in shallow waters procuring prey
near ground level and may have benefited from a less
obstructed frontal view than in less piscivorous or
terrestrial predators.

Funding Sources DV is a Marie Sklodowska-Curie
Global Action fellow (HORIZON-MSCA-2021-PF
grant; Project Ref. 101068861 — EvoSaurAf).

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

FIRST EDENTULOUS ENANTIORNITHINE
FROM THE JEHOL AVIFAUNA BIOTA

Clark, Alexander!, O'Connor, Jingmai?, Xiaoli,

Wang?, Zhang, Xiangyu*, Wang, Xing’, Zheng,
Xiaoting®, Zhou, Zhonghe®
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"Department of Ecology and Evolution, University of
Chicago, Chicago, Illinois, United States, 2Vertebrate
Paleontology, Negaunee Integrative Resource Center,
Field Museum of Natural History, Chicago, Illinois,
United States, *Shandong Tianyu Museum of Nature,
Pingyi, China, *Lingyi University, Shandgong,
China, 3Vertebrate Paleontology and
Paleoanthropology, Key Laboratory of Vertebrate
Evolution and Human Origins of the Chinese
Academy of Sciences, Institute of Vertebrate
Paleontology and Paleoanthropology, Beijing, China

Among known Mesozoic birds, enantiornithines
exhibit the greatest morphological diversity, which
likely underpins their species diversity, range, and
overall success throughout the Cretaceous. The
majority of enantiornithines are known from the
~130-120 Ma Jehol Biota in northeastern China.
Aspects of enantiornithine anatomy that do not differ
drastically from neornithines have been used for
morphology-based predictions regarding behavior
and diet: the structure of the foot has been used to
infer hindlimb locomotion; rostral shapes and
proportions have been used to reconstruct dietary
preference; and forelimb morphology has been used
to predict flight style. Nearly all enantiornithines are
dentulous, although reductions in the extent of
dentition have evolved multiple times including the
complete loss of teeth in the Late Cretaceous taxa
Yuornis juchangi and Gobipteryx minuta. Until now,
no edentulous taxon has been described from the
Early Cretaceous. Here we introduce a new
edentulous enantiornithine from the Jiufotang
Formation, the youngest stage in the Jehol Biota.
This new specimen indicates that the edentulism
evolved earlier in enantiornithines than previously
recognized. Re-examination of Chiappeavis suggests
that edentulous rostra may have evolved multiple
times among Jehol enantiornithines. Occlusion of the
rostral skeletal elements together with the absence of
teeth suggest this new taxon utilized a unique
foraging strategy and diet different from previously
described Early Cretaceous enantiornithines.
Additionally, this new taxon exhibits unique
appendicular morphologies which suggest powerful
forelimb propulsion and comparatively strong pedal

grip.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

CT SCANNING AND BRIEF DESCRIPTION OF
CRETACEOUS ANURAN MATERIAL FROM

PTEROSAUR HILL, TWO MEDICINE
FORMATION, MONTANA

Clark, Brendan A., Varricchio, David J.

Earth Sciences, Montana State University, Bozeman,
Montana, United States

The anurans of the Two Medicine Formation have
received very little treatment in the published
literature relative to other vertebrate groups. A
specimen referred to as the “little white bones” was
recovered in 2019 at Pterosaur Hill, a locality about
150 m away from the Egg Mountain locality of the
Two Medicine Formation. The tight aggregations of
small bones required CT scanning to study further.
After scanning, the data was segmented in 3DSlicer,
and described in terms of the specimen’s anatomy
and texture. This study tested the hypotheses that the
“little white bones” either represented one or more
regurgitalites egested by a predator, another type of
gastric pellet that did not necessitate regurgitation, or
calm, lacustrine deposition typical of the locality.

The “little white bones” consist of two fossiliferous
pieces. Block 1 is approximately pyramidal in shape,
and 7 cm by 5 cm by 5 cm in size. Block 2 is a flatter,
triangular shape, and 5.5 cm by 4 cm by 3 cm in size.
The matrix of both blocks is a gray, micritic mudrock
typical of Pterosaur Hill’s lithology. Block 1 contains
four, millimeter-scale elements with well-defined
morphologies suggestive of an incomplete, lower
pectoral girdle, a possible posteroventral portion of a
braincase, and two other unidentified elements. Block
2’s elements are preserved in a more unique
condition, forming a centimeter scale mass of six
closely packed fragments aligned along their long
axis. Many of these pieces are truncated by matrix-
terminated breaks. Potential identifications of Block
2 include a mandible, a prootic, and a frontoparietal.
Except for a teleost vertebral centrum located a few
centimeters from the primary bone mass of Block 2,
the elements in both pieces appear to belong to
anurans similar to discoglossoids.

These are the first skeletal remains of anurans and
teleosts at the Pterosaur Hill and indicate a richer,
aquatic local fauna than previously thought. The
matrix terminated breaks, parallel orientation, and
clumping of elements in Block 2 suggest they
represent a gastric pellet. Finally, this discovery is a
promising start to CT scanning more Two Medicine
specimens that often prove difficult for scanning and
rendering.
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Funding Sources Funding for CT scans was
provided by the Undergraduate Scholars Program of
Montana State University.

Technical Session 6: Marine Reptiles (Wednesday,
October 18, 2023, 1:45 PM)

A REVISION OF THE GENUS
DOLICHORHYNCHOPS WITH
IMPLICATIONS FOR THE EVOLUTION AND
BIOGEOGRAPHY OF POLYCOTYLIDAE

Clark, Robert O., O'Keefe, F. R.

Biological Sciences, Marshall University,
Huntington, West Virginia, United States

Polycotylid plesiosaurs were marine reptiles of the
family Polycotylidae that diversified into multiple
genera across the globe during the Late Cretaceous.
Phylogenetic analyses have found disparate
topologies within Polycotylidae, with low support
values and polytomies hindering a confident
assessment of the clade. The polycotylid genus
Dolichorhynchops has repeatedly been found to be
polyphyletic and in need of revision. Here we report
a new polycotylid phylogeny featuring improved
clade stability and branch support. We conducted a
maximum parsimony analysis of 276 morphological
characters in 120 plesiosaur taxa, with unordered
character states and equally weighted characters. The
exclusion of three wildcard taxa and addition of a
newly discovered polycotylid improved clade
resolution, eliminating all but one polytomy in
Polycotylidae and raising Bremer decay indices in
five polycotylid clades. We recovered the polycotylid
clade Polycotylinae with no polytomies and most
bootstrap percentages above 50%.

Informed by this new phylogeny, we reassess and
redefine Dolichorhynchops, restoring its monophyly
by removing taxa previously thought to be
congeneric. We find Dolichorhynchops to consist of
D. osborni holotype KUVP 1300, its referred
specimens, and D. herschelensis holotype RSM
P2310.1. The genus is within a clade of highly
derived members of Polycotylinae confined to the
Western Interior Seaway and present from its peak in
the late Turonian to its closing in the Maastrichtian.
The only other clade of polycotylids to survive as late
as the Maastrichtian were the circumpolar
occultonectians, which retained basal polycotylid
characters. In contrast, advanced polycotylines of the
clade that includes Dolichorhynchops were the

culmination of several evolutionary trajectories
evident throughout Polycotylidae: rostral narrowing
and elongation, mandibular symphysis elongation,
postorbital cranial foreshortening, parasphenoid
flattening, and teeth becoming increasingly
homodont. Despite these shared traits, the Pierre
Shale polycotylines were disparate in other aspects of
their morphology and in size, suggesting differential
niche occupation in the Campanian waters of the
Western Interior Basin.

Technical Session 19: Theropods - II (Saturday,
October 21, 2023, 1:45 PM)

UPPER CRETACEOUS (MAASTRICHTIAN)
THEROPOD SWIM TRACES IN BOLIVIA AND
THEIR BEHAVIORAL AND
PALEOENVIRONMENTAL SIGNIFICANCE

Clawson, Roger E., McLarty, Jeremy A., Esperante,
Raul

Earth and Bio. Sciences, Loma Linda University,
Chilliwack, British Columbia, Canada

Abundant theropod swim traces occur in the Carreras
Pampa track site at the Torotoro National Park,
Bolivia. They are preserved as concave epireliefs on
the surface of ooid, ostracod-rich quartz arenite that
also has abundant tridactyl dinosaur tracks. The layer
with traces and tracks is part of the middle member
of the El Molino Formation (Upper Cretaceous,
Maastrichtian). A total of 150 swim trackways were
found across four areas within the Carreras Pampa
site. The trackways vary in number of traces within
each trackway, from as little as one to as many as
118, and 26 trackways have 10 or more swim traces.
The trackways show alternating left and right traces
consisting of a long primary medial scratch often
accompanied by secondary smaller scratches on one
or two sides. The medial scratches typically are 12-45
cm long, comma-shaped, tear drop shaped, or
straight. Many of them have a posterior sediment
displacement rim (expulsion rim). The traces show
consistent, regular spacing of 0.7 to 1.2 meters. Most
of the swim trackways studied follow a remarkable
straight swim path with only slight deviations in
direction. The longest swim trackway exposed in the
site is TS-76, measuring 130.7 meters in length with
a total of 118 exposed traces. There are 9 missing in
the succession either because of erosion or no claw
contact by the swimming animal. The first two thirds
of this trackway show traces with the same
orientation, which changes in approximately the last
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one third with right traces parallel to baseline and the
left traces oriented to an average of 30.1 degrees to
baseline. This feature may suggest that the animal
was attempting to compensate for a water current that
was not present during the first two thirds of the
trackway. Some of the swim traces cut through the
true tridactyl tracks. The occurrence of swim traces
overprinting tridactyl tracks indicates that water level
rose after theropod dinosaurs had walked on soft
substrate leaving footprints. The sediment of the
substrate must have remained soft during both the
formation of the tridactyl tracks and the swim traces
and began lithification relatively rapid before water
currents or bioturbation could erase them. Swim
direction data for all 150 swim tracks, (1,115
individual traces), shows a dominant south- southeast
direction of travel.

Funding Sources We thank the Geoscience Research
Institute for funding this research, the Torotoro
National Park for their help, and the local residents.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

CHONDRICHTHYANS AND
OSTEICHTHYANS OF THE SKELLEY
LIMESTONE (CONEMAUGH GROUP:
CARBONIFEROUS, GZHELIAN) OF OHIO

Cline, Daniel A.!, Shell, Ryan?, Cheshire, Jamie',
Ciampaglio, Chuck!, Fuelling, Lauren'

'Department of Science, Mathematics, and
Engineering, Wright State University - Lake Campus,
Celina, Ohio, United States, 2Department of
Vertebrate Paleontology, Cincinnati Museum Center,
Cincinnati, Ohio, United States

The Skelley Limestone (Casselman Formation,
Conemaugh Group) of southeastern Ohio is a
fossiliferous limestone formed in the late
Carboniferous Period. Throughout the Appalachian
Basin of the east-central United States, repeated
changes in sea level deposited alternating terrestrial
and marine sediments. The Skelley Limestone
represents the last major marine transgression within
the Conemaugh Group and within the Gzhelian Stage
(303.7 — 298.9 million years ago) of the Appalachian
Basin. From Noble and Muskingum Counties, three
outcrops of the Skelley Limestone were identified
and explored for vertebrate fossil remains. Bulk
limestone samples (20+ kg) collected from each site
were acid-washed, sieved, and the resulting material

examined under stereomicroscope. 21 distinct taxa of
chondrichthyans and other near-shore marine
vertebrates have been identified from the sediment of
the Skelley Limestone in this investigation. This
diversity of marine vertebrate taxa indicates that there
was a high species richness within the Appalachian
Basin near the end of the Carboniferous Period.
Ubiquitous taxa of the Late Carboniferous, such as
Cooleyella, Deltodus, Denaea, Heslerodus, and
Petalodus, have been previously reported from the
Skelley Limestone and were found in abundance in
this study. Remains of palaeonisciform, platysomid,
and palaeoniscoid osteichthyans were also recovered
and reported from the Skelley Limestone for the first
time. Chondrichthyan taxa that appear for the first
time in the Conemaugh Group from this study
include Glikmanius myachkovensis, Ossianodus, and
Diablodontus, which represent significant extensions
to the paleogeographic and biostratigraphic ranges of
these taxa.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

A MODEL FOR ESTIMATING PRECISE
DIETARY COMPOSITION OF FOSSIL
ANTHROPOIDS

Cobb, Savannah E.!, Locke, Ellis?, La, Duong?,
Kirchhoff, Claire*, Terhune, Claire®, Cooke, Siobhan
B.!

!Center for Functional Anatomy and Evolution, Johns
Hopkins School of Medicine, Baltimore, Maryland,
United States, 2Department of Anatomy, Idaho
College of Osteopathic Medicine, Meridian, Idaho,
United States, *Johns Hopkins University, Baltimore,
Maryland, United States, “Department of Biomedical
Sciences, Marquette University, Milwaukee,
Wisconsin, United States, Department of
Anthropology, University of Arkansas, Fayetteville,
Arkansas, United States

Primate diets are diverse and complex, yet
ecomorphological analyses of fossil primates often
flatten this complexity into simplified categories such
as ‘frugivore’ and ‘folivore’. As primate teeth must
process food items of various material properties
without breakage or excessive wear, it is important to
consider multiple food sources when analyzing a
species’ dental morphology. By linking primate
dental morphology to multiple food sources within a
species’ diet, we may more precisely infer dietary
ecologies of fossil primates and improve our
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understanding of the ecological factors that underlie
major primate radiations.

The majority of studies linking dental morphology
and diet have focused on molars, overlooking
potential dietary signal in premolars, which play an
important role in food processing. To rectify this gap
in our understanding, this study focuses on
mandibular 4th premolars (P4). We trained predictive
models to infer maximum dietary percentages of
fruit, leaves, seeds, and insects using linear and
topographic measures of P4s from extant anthropoids
(19 cercopithecoid species, 12 platyrrhine species,
and 11 hominoid species; total n=184). Ecological
data were taken from the literature; maximum
reported annual percentages for fruit, leaves, seeds,
and insects were chosen under the assumption that
dental morphology reflects a species’ potential niche,
i.e., the upper limits of its diet. Models were trained
using the caret package in R. Model performance as
approximated by Root Mean Squared Error (RMSE)
was good when inferring percentages of insects
(RMSE=6) and seeds (RMSE=11) and moderate
when inferring percentages of leaves (RMSE=18)
and fruits (RMSE=17) in the diets of extant sample
taxa. We used these models to reconstruct diet of
three early Miocene fossil catarrhines from Kenya:
the stem hominoids Ekembo nyanzae (n=1) and
Proconsul major (n=2) and the stem cercopithecoid
Noropithecus bulukensis (n=1). Though these taxa
have previously been classified as frugivores based
on molar morphology, all taxa were classified as
mixed feeders with high proportion of frugivory
(<40% to <47%) and folivory (<37% to <44%).
Proconsul was predicted to have had a substantial
component of seed-eating (<14%). Our results
suggest that early Miocene catarrhines may have
relied more on folivory and exhibited greater dietary
diversity than previously thought. Furthermore, these
findings highlight the utility of including premolars
in ecomorphological analyses.

Funding Sources NSF BCS-1551722 (CAK); NSF
BCS-1551669 (SBC), NSF BCS-1551766 (CET),
NSF BCS-1846153 (EML)

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

ONTOGENY-INDUCED SHAPE CHANGES IN
THE PROXIMAL FEMUR OF THE
AMERICAN ALLIGATOR (ALLIGATOR
MISSISSIPPIENSIS)

Collett, Andrew, Tsai, Henry P.

Biology, Southern Connecticut State University, New
Haven, Connecticut, United States

The tetrapod skeleton uses appendicular joints to
articulate between limb elements. Appendicular
joints are composed of articular cartilage and other
joint soft tissues that facilitate various mechanical
and physiological functions. However, while the
growth and development of mammalian and avian
appendicular joints have been extensively studied,
this system has thus far been poorly documented in
crocodilians. This study investigates the ontogenetic
development of the proximal end of the American
alligator's femur. We hypothesize that as alligators
grow, the bony surfaces of their joints undergo
ontogenetic shape change. The hind limbs from a
growth series of alligators were dissected and
prepared for photography, as well as 3D capture
using photogrammetric and computed tomographic
techniques. The femoral proximal ends were captured
without cartilage caps and underwent 2D geometric
morphometric analysis to quantify shape change
during growth. Our results show that both the growth
plate and the metaphyseal line of the alligator's
proximal femora become progressively convex as the
alligator ages. However, ontogenetic shape changes
could only be detected in the capital and lateral sides
of the proximal femur, whereas the medial side only
reveals a pattern of shape change in the femoral
growth plate, and no patterns of shape change could
be detected from the trochanteric side. This suggests
that the bony surface of an American alligator's
proximal femoral head becomes more congruent with
its cartilage cap as the alligator matures, similar to
the condition observed in birds and mammals. This
study provides a basis for inferring the morphology
of archosaurian joint cartilage using bony surfaces
but also emphasizes a limitation to using 2D
geometric morphometric techniques in quantifying
three-dimensionally complex specimens such as
vertebrate limb joints.

Funding Sources This research is supported by the
Graduate Studies Graduate Assistantships of
Southern Connecticut State University.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

THE JUVENILE CRANIUM AND UPPER
DECIDUOUS DENTITION OF MEGALADAPIS
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MADAGASCARIENSIS (LEMUROIDEA,
STRESIRRHINE, PRIMATES)

Collins, Regan 1.!, Borths, Matthew R.2, Borrelli,
Chiara!

'Earth and Environmental Sciences, University of
Rochester, Rochester, New York, United States,
2Duke Lemur Center Museum of Natural History,
Duke University, Durham, North Carolina, United
States

The living diversity of lemurs includes over 100
species spread across the diverse ecoregions of
Madagascar. The late Pleistocene and Holocene
subfossil record from Madagascar expands this
diversity to include 17 extinct species, all larger than
any extant lemur species. Numerous studies have
explored this diversity by focusing on variation in
life-history strategies in lemurs and other
strepsirrhines, comparing them to haplorhine
primates. In general, strepsirrhines gestate, wean, and
reach sexual maturity more rapidly than haplorhines,
but differences in relative brain size, body size, and
ecology complicate these comparisons. Megaladapis
madagascariensis is an extinct, large bodied (~46 kg)
folivorous lemur that can provide an important point
of reference in these studies, but early phases of M.
madagascariensis ontogeny are necessary to develop
these comparisons. Here, we describe a complete
juvenile cranium of M. madagascariensis from
Anjohibe cave in northern Madagascar. The
specimen preserves the complete deciduous premolar
row. MicroCT scans reveal the developing paracones
of the canine, P2, and P3 are present in the crypts
between the roots of the deciduous dentition. The
crypt of M1 is preserved, though the crown is absent
and the M1 alveoli are not fully developed. Using
growth rate data collected from M. edwardsi
dentition, the state of dental development in this
specimen of M. madagascariensis suggests that it
was less than one year-old at time of death. The
entire cranium is about 55% the total length of an
adult cranium from Anjohibe cave. As expected in
such an immature individual, the rostrum is relatively
short, post-orbital constriction is limited, and the
nuchal crest is relatively small compared to the adult.
This specimen also preserves an intact braincase,
facilitating comparisons between the juvenile and
adult endocasts from Megaladapis and extant lemurs
at comparable developmental stages. Overall, the
juvenile cranium supports previous observations that
— adjusted for its large body mass — Megaladapis life-
history was consistent with the relatively accelerated
life-history of other strepsirrhines. These
observations provide important context and model

parameters for exploring the impact of the very
recent extinction of Megaladapis and other large-
bodied lemurs in Madagascar.

Funding Sources NSF DBI 2023087; IMLS MA-
245704-OMS-20

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

NEW MAMMALS FROM THE LATE
CRETACEOUS FROM ALLEN FORMATION
(PATAGONIA, ARGENTINA) AND THE RISE
OF MERIDIOLESTID DENTAL DIVERSITY

Connelly, Brigid E.!, Cardozo, Mauricio S.2,
Montgomery, Joshua D.3, Rougier, Guillermo W.!

! Anatomical Sciences & Neurobiology, University of
Louisville School of Medicine, Louisville, Kentucky,
United States, *Universidad Nacional de la Plata, La
Plata, Buenos Aires Province, Argentina, *University
of Louisville School of Dentistry, Louisville,
Kentucky, United States

The record of Late Cretaceous mammals from South
America rests heavily on the collections from three
northern Patagonian Formations: Los Alamitos,
Allen, and La Colonia. All three are regarded as
Maastrichtian, with La Colonia spanning the K/P
boundary. The mammals from Allen Formation are
represented by a handful of specimens including
dryolestoids and a ferugliotheriid. We report here on
a new collection of specimens from the Cerro
Tortuga locality, focusing on the dryolestoid material
that represents a new taxon. We also refer material to
dryolestoid taxa already described from Allen or Los
Alamitos Formations.

We identify a new genus and species of dryolestoid
based on 3 isolated lower molariforms. Several
characters — particularly cusp arrangement, root
shape, presence of cingulids, and the complex
trigonid basin shape — make it easy to recognize as a
new taxon. The new mammal shows a combination
of characters shared with both the plesiomorphic
sharp-toothed Cronopioidea and the more
herbivorous and bunodont mesungulatomorphs. We
suggest that presence of a well-developed cingulum,
partial mesiodistal root compression, and mesial shift
of metaconid are precocial acquisitions in the lineage
leading to Mesungulatidae. Larger size, thicker
enamel, and bunodont cusps diagnose more deeply
nested mesungulatids.
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Additionally, we refer 18 isolated specimens to
previously described dryolestoid taxa. A maxillary
fragment with two molars, plus isolated molariforms
and one edentulous dentary fragment, are referred to
Groebertherium. This taxon has been consistently
recovered as a member of the northern radiations of
dryolestoids, the Dryolestidae. However, a new
reconstruction of Groebertherium using all available
material shows a low number of molars and a dental
arcade similar to that of other meridiolestids,
suggesting that its similarities to northern
Dryolestidae are convergent.

Other remains in this collection allow for more
complete reconstructions of the dentitions of several
species and challenge some previous dental
identifications and hypotheses of cusp homology. We
hypothesize that the new taxon represents a dietary
shift within dryolestoids from insectivory to
herbivory, highlighting a sequence of character
transformation. The new taxon and character polarity
supports earlier hypotheses regarding mesungulatids
as deriving from more generalized and insectivorous
meridiolestids.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

DISTRIBUTION, FREQUENCY, AND
HISTOLOGY OF PATHOLOGICAL
ELEMENTS IN CENTROSAURINAE

Conway, Brian', Peterson, Joseph E.2

'Biology, University of Wisconsin-Oshkosh,
Oshkosh, Wisconsin, United States, 2Geology,
University of Wisconsin-Oshkosh, Oshkosh,
Wisconsin, United States

Pathologies, or indications of trauma and disease, on
fossil specimens provide clues to the lifestyles and
behaviors of extinct organisms. Skeletal pathologies
may indicate habitual behaviors or environmental
pressures if present within multiple individuals of a
species, especially within population samples.
Monospecific bonebeds in Alberta provide unique
opportunities to examine large samples of nonavian
dinosaurs, providing insight into their population
biology. Direct evidence for intraspecific combat in
ceratopsian dinosaurs has previously been
systematically examined, and cranial pathologies in
Triceratops and Centrosaurus are well documented,
namely pitting, lesions, and fracture calluses. These

pathologies were interpreted as healed wounds from
direct combat between conspecifics. Other
anomalous pits and fenestrae on the skull have been
interpreted as signs of infectious disease or
senescence. Many of these studies focus primarily on
the skull, leaving the postcranial skeleton
underexplored.

Previous work shows that inflated lesions and
resorption pitting occur on the rib cage and pelvic
girdle of Triceratops and Pachyrhinosaurus.
Ceratopsid specimens commonly show healed rib
fractures, in addition to ankylosed vertebrae,
pseudarthrosis, and other pathologies. Collections
from monodominant death assemblages of
Centrosaurus apertus and Pachyrhinosaurus lakustai
at the Royal Tyrrell Museum of Paleontology were
surveyed for new pathological specimens. This would
better reflect true incidences of pathology within each
bonebed and perhaps their whole populations.
Specimens from each C. apertus bonebed were
pooled for comparison with P. lakustai. Several
pathological specimens were selected for histological
sectioning to study their tissue microstructures and
responses to trauma and attrition. Several new
specimens from bonebeds 30, 91, 41A, and the
Pipestone Creek bonebed were recognized as
pathological, adding to the database of unusual
elements for Centrosaurus apertus and
Pachyrhinosaurus lakustai. Histological thin sections
from a posterior dorsal rib with a fracture callus, an
anterior dorsal rib with an infected pseudarthrosis,
and a posterior caudal vertebra with anomalous
pitting were taken. Relatively low frequencies and
similar distributions of postcranial pathology suggest
similar intraspecific behaviors or environmental
pressures in both species.

Funding Sources University of Wisconsin-Oshkosh
Graduate Student-Faculty Collaborative Grant
Dinosaur Research Institute Student Project
Reimbursement

THE OSTEOHISTOLOGY OF BAPTORNIS

Cooper, Christian, Fabbri, Matteo, O'Connor,
Jingmai

Field Museum of Natural History, Chicago, Illinois,
United States

The Hesperornithiformes are a diverse clade of
flightless Cretaceous birds found in North America
and Eurasia. They have been interpreted as aquatic
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based on specialized features of the hindlimb
including a well-developed cnemial crest and
modified fourth pedal digit as well as based on the
marine deposits in which their fossils are found.
Aquatic habits are further supported by
morphometric similarities with extant foot-propelled
swimmers. Although eleven genera have been
named, only Hesperornis has been previously
sectioned for osteohistology. Here we provide the
first detailed description of the osteohistology of the
genus Baptornis with the hopes of drawing
comparisons between it and Hesperornis to explore
potential ecological and developmental diversity
within this clade. The specimen Baptornis FMNH
UC395 is an immature individual, which may affect
its histological structure. The cranial and caudal sides
of the cross-section of the sample’s femur are
distinct. The cranial side consists of an inner layer
just outside of the medullary cavity that is devoid of
osteons and dominated by sparse radial vascularity.
The area from the outer edge of this layer to the
periosteal boundary consists of Haversian bone with
oblong primary osteons that become more tightly
concentrated as they approach the periosteum. The
caudal side of the cortex consists of fibrolamellar
bone with laminar and reticular vascularization. We
also find evidence of osteosclerosis, or the invasion
of medullary cavity by bone tissue. This adaptation is
strongly correlated with aquatic lifestyles in extant
vertebrates and widely understood to assist them in
counterbalancing buoyancy during dives. These
findings, in tandem with the lack of observed
osteosclerosis in Hesperornis, paint a more complex
picture of the evolution and diversity of aquatic
lifestyles among Hesperornithiformes.

Technical Session 16: Theropods - I (Saturday,
October 21, 2023, 8:00 AM)

DIVERSITY AND DISTRIBUTION OF
DASPLETOSAURUS MAXILLARY
MORPHOTYPES EXCEEDS KNOWN SPECIES
DIVERSITY

Coppock, Colton, Powers, Mark J., Currie, Philip J.

Biological Sciences, University of Alberta,
Edmonton, Alberta, Canada

Over the past decade our understanding of diversity
within the genus Daspletosaurus, originally
described from the Oldman Formation (OMFm) of
Dinosaur Provincial Park (DPP), Alberta, has been
greatly expanded with the description of D. horneri

and D. wilsoni from the Campanian of Montana.
Evidence for an additional two species from Alberta,
one from the OMFm of the Milk River region (MR),
and the other from the Dinosaur Park Formation
(DPFm), has been previously reported, but this
material has yet to be diagnosed. Maxillary
morphology has been successfully utilized in prior
studies to visualize variation and identify distinct
morphotypes. In this study maxillae associated with
three named Daspletosaurus species, the MR
Daspletosaurus, and the DPFm Daspletosaurus were
compared to identify consistent morphologies and
describe distinct morphotypes supported by
congruent cranial characters. Morphotype assignment
was initially performed using discrete
characterization. Linear measurement and landmark
geometric morphometrics were then used to
quantitatively test discrete characterizations and look
for taxic and spatiotemporal trends in maxillary
morphologies. Discrete characterization of the
maxillaec demonstrate morphotypes for both the MR
Daspletosaurus and the DPFm Daspletosuarus
distinct from the currently accepted Daspletosaurus
species. Morphometric analyses uncovered aberrant
forms over a spatiotemporal distribution of what is
now western North America, supportive of initial
morphotype assignment. A shallow maxillary
morphology appears plesiomorphic in the DPP,
Alberta region taxa (D. forosus and the DPFm
Daspletosaurus), while the taxa south of this region
(D. horneri, and the MR Daspletosaurus)
consistently demonstrate deeper maxillary
morphologies. Additionally, a narrow pila
promaxillaris defines the northern morphs whereas
this feature appears broad in southern forms (except
the D. horneri holotype). Despite D. wilsoni
possessing a broad pila promaxillaris, its maxilla was
found to be most similar in morphology to D.
torosus. This similarity is most likely due to a close
shared ancestry regardless of observed
spatiotemporal trends. The presence of five distinct
maxillary morphotypes exceeds currently described
species diversity and occurs over a relatively brief
geological period (2 My). These findings suggest that
Daspletosaurus was very diverse, undergoing rapid
lineage splitting challenging previous claims to
anagenetic speciation within the clade.

Technical Session 11: Archosaurs (Friday, October
20, 2023, 8:00 AM)

EXTANT CROCODILIAN BONE
PATHOLOGIES AS A WINDOW TO
PHYTOSAUR PALEOPATHOLOGY
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Cornille, Alexis D.!, Witzmann, Florian', Asbach,
Patrick?, Wolff, Ewan?, Clarac, Francois*

'Dynamik der Natur, Museum fiir Naturkunde Berlin,
Berlin, Germany, 2Charité - Universititsmedizin
Berlin dept. of Radiology, Berlin, Germany,
3University of New Mexico Honors College,
Albuquerque, New Mexico, United States, “Muséum
National d’Histoire Naturelle, CR2P, Paris, Paris,
France

Paleopathology is a powerful tool to reconstruct
aspects of the physiology and paleoecology of long-
extinct animals. However, diagnosing ancient
diseases is often not straightforward. Most studies on
bone physiology in extant vertebrates have been only
performed in humans or in domesticated animals.
Nonetheless, physiological and ecological differences
should be considered between phylogenetically
remote groups.

The middle to late Triassic phytosaurs have an
abundant and well-sampled fossil record making
them well suited for a large-scale paleopathological
study. Their striking ecomorphological similarities
with extant crocodilians and their phylogenetic
position as the sister group of archosaurs or as basal
pseudosuchians, make extant crocodilians an ideal
analogue model. Here we present the first results of
an epidemiological survey of skeletal pathologies in
extant crocodilians.

This survey is based on firsthand studies of 845
crocodilian specimens composed of 683 skulls, 92
isolated crania, 8 isolated mandible rami, and 65
skull fragments. The post-cranial skeleton is
represented by at least one isolated bone in 127
specimens. A minimum of one bone pathology has
been found in 349 specimens from which 57%
belong to the skull. Preliminary diagnoses show a
dominance of trauma in 42% of cases from which
16% are bone fractures. Infectious diseases make up
to 21% of cases, joint disorders 15%, dental diseases
6%, congenital malformations and metabolic diseases
represent 5% each, possible neoplastic diseases 3%,
and the rest are ankylosed vertebrae. The main
pathologies of the cranium and mandibles are
traumatic injuries, representing 50% and 43% of
cases respectively, and interpreted as a consequence
of intraspecific fighting and feeding behavior. The
appendicular skeleton shows 33% of trauma (64%
being bone fractures), and 30% of infectious diseases.
Joint disorders and infectious diseases each affect the
spine in 29% of cases. Rib traumata represent 42% of
observed pathologies, of which 91% are fractures.

The girdle structures show 43% of joint disorders and
39% of infectious diseases. Finally, 94% of
osteoderm pathologies are traumatic injuries.

This review will provide important comparative data
for our ongoing paleopathological studies of
phytosaurs which has yielded 270 pathological bones.
Moreover, our data on crocodilian osseous
pathologies will certainly be useful for future
paleopathological studies of archosaurian clades
including dinosaurs.

Funding Sources This research is funded by the
DFG-grant W1 3144/5-1

Virtual Posters

CHRYSOCHAMPSA MYLNARSKII FROM THE
EARLY EOCENE GOLDEN VALLEY
FORMATION OF NORTH DAKOTA, U.S.A.
REVEALS A LATE-LIVED MEMBER OF A
CRETACEOUS CLADE

Cossette, Adam P.

Biomedical and Anatomical Sciences, NYITCOM-
AR, Jonesboro, Arkansas, United States

Since its discovery the phylogenetic affinities of
Chrysochampsa mylnarskii have been controversial
and a number of placements have been proposed.
Recent advances in the knowledge of crocodylian
morphology and systematics renders this species an
ideal candidate for reevaluation and redescription.
Chrysochampsa mylnarskii was established upon
YPM-PU.17258, a mostly complete skull, atlas
intercentrum, and osteoderms originally stored in the
collections of Princeton University (PU) and now
housed at the Yale Peabody Museum (YPM). The
specimen, from the early Eocene Golden Valley
Formation of Stark County, North Dakota, preserves
a 40 cm skull that was compressed during burial -
alteration of the specimen conceals sutures in many
of the affected areas. The species is large compared
to other Eocene alligatoroids, and especially so
among its North American relatives. Its relatively
unspecialized dental arcade - similar to modern
Alligator mississippiensis — combined with a gently
tapering, blunt snout indicate a generalized predator.
The most recent study of the taxon determined it to
be a junior subjective synonym of Allognathosuchus.
However, the authors did not use a phylogenetic
analysis to determine the relationships and relied on
general similarities to make their systematic
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conclusion. Here, a phylogenetic study including new
character states coded directly from the holotype and
yet to be published specimens referable to the
species, places the enigmatic taxon in an
unanticipated clade. Reanalysis of the holotype
specimen shows that the species is diagnosed by an
autapomorphy - an extremely wide posterior frontal
bone such that the postorbitals do not form a part of
the orbital margin — and description of the previously
unpublished specimens place the species in an
ontogenetic sequence. Exploration of Chrysochampsa
mylnarskii reveals both derived and plesiomorphic
features in an early, phylogenetically basal
globidontan alligatoroid and extends the range of a
clade previously known from the Cretaceous deep
into the Cenozoic.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

FLYING HIGH: A NEW SPECIES OF
DIOMEDEA (AVES, DIOMEDEIDAE) AND
IMPLICATIONS FOR THE PALEOECOLOGY
OF THE PACIFIC NORTHWEST MIOCENE

Coultley, Alyssa N., Davis, Edward B., Ward, Pat

Earth Sciences, University of Oregon, Eugene,
Oregon, United States

The Astoria Formation, OR, USA produces
spectacular marine invertebrate and vertebrate fossils
from the middle Miocene, including hundreds of
published fish and marine mammal specimens.
Despite this wealth of fossils, only one avian
specimen has been described. A new specimen
suggests the presence of a new albatross species
(Diomedeidae) based on morphological comparisons
to extinct and extant albatrosses. This specimen has
an elongated beak, which is used as a diagnostic
criterion for avian species. Compared to other
documented extinct albatrosses (including “The
Astoria Albatross™), the new species described here is
more robust, yet is smaller than extant species. This
size differential is substantial enough to declare a
new species. Likewise, the potential for habitat
overlap between this novel species with other extinct
diomedeids is minimal, giving credence to the
assignment of this new species. Overall, the
identification of a new avian species creates a better
understanding of the unique geologic, geographic,
and paleoecological nature of the Astoria Formation
during the Miocene.

Funding Sources University of Oregon Museum of
Natural and Cultural History

Technical Session 3: Fishes & Amphibians
(Wednesday, October 18, 2023, 8:00 AM)

MORPHOLOGICAL ANALYSIS OF A
NECTRIDEAN LEPOSPONDYL,
DICERATOSAURUS, FROM LINTON AND
FIVE POINTS, OHIO.

Creighton, Jamey', Anderson, Jason?

'Biological Sciences, University of Calgary, Calgary,
Alberta, Canada, *Veterinary Medicine, University of
Calgary, Calgary, Alberta, Canada

Lepospondyli is a group of small-bodied tetrapods
that traditionally includes five Paleozoic Orders:
Microsauria, Lysorophia, Nectridea, Aistopoda, and
Adelosondyli, which are united by the presence of
elongate trunks and holospondylous vertebrae.
However, more recent studies have shown some of
these taxa are likely a polyphyletic assemblage.
Nectridea, which is thought to be quite basal in the
early tetrapod phylogeny, has not yet been included
in these studies; more information needs to be
collected to test the interrelationships of nectrideans
among early tetrapod groups. This study focuses on
Diceratosaurus, a nectridean solely known from
Linton and Five Points, Ohio. Silicone peels of the
skull roof and the palate were analyzed and
illustrated by using photography and light
microscopy. Results suggest that this dataset
comprises of two distinct morphs that altogether
range from 14-25cm in skull length: a broad, round-
snouted morph (known as D. brevirostris), and a
small, narrow-snouted morph which has never been
seen in nectrideans before. We test several
hypotheses to explain this variation including
ontogenetic change, polymorphism, and the presence
of multiple species or genera. Examining the smallest
specimens, which are the narrow-snouted morphs, to
the largest specimens, which are the broad-snouted
morphs, there seems to be no signs of an ontogenetic
difference; the dermal ornamentation is organized
with distinct pits and ridges, all bones in the skull
roof are ossified, and the sutures are tightly closed in
the smaller narrow-snouted morphs. This is not what
one would expect if the narrow morph were a
juvenile form of Diceratosaurus. There is also no
significant difference between the morph's mean
relative horn to skull length, a growth linked trait.
There are, however, differences in the bones of the
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anterior region of the skull roof and in the palate,
which lead us to believe these are two separate
genera. We also include the information gained from
this study into a phylogenetic analysis to test
Diceratosaurus and the narrow morph’s relationship
to one another and to other nectrideans. We
hypothesize that the narrow morph is more closely
related to more derived nectrideans like Diplocaulus
than to Diceratosaurus. The discovery of a second
morph and these results could further support the
conclusion that not only nectrideans, but
lepospondyls as a group, are more diverse than
originally thought.

Technical Session 17: Afrotheria & Mammal
Macroevolution (Saturday, October 21, 2023, 8:00
AM)

NEW PALEONTOLOGICAL AND
GEOLOGICAL DATA FROM THE MIDDLE
MIOCENE OF NAZARENO, SOUTHERN
BOLIVIA

Croft, Darin A.!, Adojoh, Onema?, Anaya, Federico?,
Engelman, Russell*, Galarza, Michaela?, Levin,
Naomi E.3, Saylor, Beverly Z.?

! Anatomy, Case Western Reserve University,
Cleveland, Ohio, United States, 2Earth,
Environmental, and Planetary Sciences, Case
Western Reserve University, Cleveland, Ohio, United
States, *Ingenieria Geoldgica, Universidad Autdnoma
Tomas Frias, Potosi, Bolivia, Plurinational State of,
“Biology, Case Western Reserve University,
Cleveland, Ohio, United States, >Earth and
Environmental Sciences, University of Michigan,
Ann Arbor, Michigan, United States

Global climate, floras, and faunas underwent
substantial changes during the early to middle
Miocene. The Central Andes preserve a rich fossil
record of terrestrial paleoenvironments from this
interval, making it one of the few Neotropical areas
amenable to studying biotic responses to these
changes. Here, we report new data from Nazareno, an
expansive basin in southern Bolivia (~30 km of
exposures). The few previous studies of this basin
have focused on two areas in the south near the town
of Arenales. A new area discovered by our team in
2022 ca. 15 km to the north has yielded a partial
tortoise carapace (Chelonoidis sp.) and
microvertebrates including rodents (Acarechimys sp.)
and marsupials (Palaeothentidae; Abderitidae: cf.
Pitheculites). Pedogenic development in this area is

greater than in southern sites and suggests high
seasonality; it includes minor streaks and nodules of
carbonate plus common green and red mottles within
horizons of reddish mudstone. Twenty-one species of
mammals of 17 families have been identified from
the Nazareno Basin. Several species are shared with
Cerdas and suggest an early middle Miocene
(Langhian) age. A specimen of Thoatherium extends
the geographic range of this litoptern nearly 3,000 km
to the north and likely extends its temporal range by
> 2 million years. Stratigraphic studies of the
southern basin support recognition of three primary
units above a basal conglomerate. Conglomerate beds
are mainly clast-supported, up to ~5 m thick, and
pass eastward into sandy mudstone. The lower unit
above the conglomerate is mainly composed of
reddish mudstones with intervals of biotite-rich
sandier interbeds. The middle unit includes three
laterally traceable resistant units of conglomeratic
sandstone separated by thinner, less resistant beds of
sandstone and mudstone. The upper unit, difficult to
access, includes a prominent volcanic ash and
laterally persistent lighter and darker bands of reddish
mudstone. The sandstones are massive, sheetlike or
fill wide channels, and represent confined and
unconfined flow. The mudstones include thinly
interbedded siltstone and claystone with distorted
bedding and desiccation cracks plus reddish
mudstone with clay- and sand-filled burrows, root
casts, and mottles. They represent overbank and more
proximal floodplain settings. No pedogenic carbonate
was found, and 12 samples analyzed for pollen and
phytoliths were barren. Vertebrate fossils occur
throughout the section, mainly in mudstones.

Funding Sources Expanding Horizons Initiative,
Case Western Reserve University College of Arts and
Sciences

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

AN ANKYLOSAUR FEMUR FROM THE
DUNVEGAN FORMATION OF
NORTHEASTERN BRITISH COLUMBIA

Cross, Emily G.!, Arbour, Victoria®
'University of Victoria, Victoria, British Columbia,

Canada, >Royal BC Museum, Victoria, British
Columbia, Canada

Little skeletal dinosaur material is known from the
mid-Cretaceous of Canada, however, the
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Cenomanian-aged Dunvegan Formation of
northeastern British Columbia and northwestern
Alberta is rich with ichnofossils attributed to
nodosaurid ankylosaurs. A long bone collected in
1993 from the Murray River of northeastern British
Columbia is identified here as a left ankylosaur
femur. Femoral measurements of the bone plotted
against femoral measurements of major dinosaur
clades, combined with observations on femoral
features, indicate the bone belongs to ankylosauria.
This specimen represents the first limb bone material
recovered from the Dunvegan Formation. Previous
skeletal ankylosaur material described from the
Dunvegan Formation includes associated vertebrae
and ribs from British Columbia and osteoderms from
Alberta. The specimen is too damaged to assign to
Nodosauridae or Ankylosauridae. The Cenomanian is
a time of great ecological change in North America,
including the possible extirpation of ankylosaurid
ankylosaurs. Fossils from the Dunvegan Formation
can thus yield important insight into the responses of
fauna to these major transitions.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

PRELIMINARY TAPHONOMY OF A
REVUELTIAN (UPPER TRIASSIC: NORIAN)
AGE COPROLITE ASSEMBLAGE FROM THE
HOMESTEAD SITE IN THE GARITA CREEK
FORMATION, EAST-CENTRAL NEW
MEXICO, USA.

Crouch, Joshua N.!, Carter, Caedan', Heckert,
Andrew B.!, Lauer, Bruce?, Lauer, Rene?

!Geology and Environmental Sciences Department,
Appalachian State University, Gastonia, North
Carolina, United States, *Lauer Foundation for
Paleontology, Science, and Education, Chicago,
Illinois, United States

Studies of vertebrate paleoecology and diversity rely
on diverse modes of fossil occurrence. Within the
wider paleontological community, paleoscatology
remains understudied, despite the significance
coprolites reveal about a region or locality’s ecology
and predator-prey interactions. Homestead is a
microvertebrate site within the Garita Creek
Formation of east-central New Mexico and is of
Triassic, specifically Revueltian (Norian) age.
Among the tens of thousands of identifiable bones,
scales, and teeth from Homestead is a rich collection
of thousands of coprolites. Just as with the bone

themselves, these coprolites are paleoecologically
important, as many include diagnostic
microvertebrate fossils and thus not only contribute
to our understanding of Triassic paleodiversity but
are direct evidence of predator-prey interactions. We
have examined a subset (n=2002) of Homestead
coprolites, finding that 342 (17%) preserve visible
fish scales in either external (~70%) or cross-
sectional (~30%) views. We have divided the
Homestead coprolites into three broad categories,
nondiagnostic pellets (~86%), striated (12%), and
spiral (~2%). Two of these categories are
ichnotaxonomically diagnostic (those with striations
or spirals), and therefore possibly indicative of
perpetrator. Of the scale-bearing coprolites, ~7% bear
striations, 3% spirals, and the rest are nondiagnostic.
Although nondiagnostic coprolites are more likely to
have visible scales on their exterior (~73%), the
diagnostic coprolites are more likely to have visible
scales in cross section (~69% of striated, ~44% of
spiral) than on external surfaces, suggesting that
scanning (e.g., micro-CT) complete, striated
coprolites can yield significant fossils and warrant the
examination of coprolites from other Triassic sites.

Coprolites have their own ichnotaxonomy. The
striated coprolites most closely resemble the
ichnotaxon Alococopros triassicus (potential
archosauromorph perpetrator) due to lateral striations
that lead to furrowed, rounded edges. The spiral
coprolites may pertain to Heteropolacopros (potential
spiral valved perpetrator--coelacanths, sharks, and
possibly lungfish). The specimens we tentatively
identify as Alacocopros includes an apparently novel
morphology, where the lateral striations emerge from
beneath a layer of fecal matter. Our results suggest
that other Chinle coprolites should be investigated for
inclusions and reevaluated for their paleoecological
significance.

Funding Sources We thank the Lauer Foundation for
Paleontology, Science, and Education for providing
us with the fossils studied.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

NEW INSIGHTS INTO THE CRANIAL
ANATOMY OF THE PALEOCENE
PLESTADAPIFORM PLESIOLESTES
NACIMIENTI (EUARCHONTA,
PALAECHTHONIDAE)
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Crowell, Jordan W.!, Beard, K. Christopher?,
Chester, Stephen G.3

'Department of Anthropology, The Graduate Center,
City University of New York, Brooklyn, New York,
United States, *Biodiversity Institute, University of
Kansas College of Liberal Arts and Sciences,
Lawrence, Kansas, United States, *Department of
Anthropology, Brooklyn College, City University of
New York, Brooklyn, New York, United States

A half century ago, a partial cranium of the
palaechthonid plesiadapiform Plesiolestes nacimienti
(KUVP 9557) from the early Paleocene (To2 interval
zone of the Torrejonian North American Land
Mammal ‘age’) of the San Juan Basin, New Mexico,
was described and evaluated to infer the ecology of
the ancestral primate. Additional crania representing
several plesiadapiform families have since been
described, yet this specimen remains the best-
preserved cranium of a palaechthonid and is the
oldest known cranial fossil of a plesiadapiform. We
UCT scanned the cranium of P. nacimienti for the
first time, which allowed us to study previously
undocumented internal anatomy, assess previously
described cranial morphology, and make new
comparisons with crania of other plesiadapiforms and
euarchontan mammals (primates, colugos,
treeshrews). While several of the original cranial
descriptions were correct, such as the posterior
expansion of the nasal bone and the relative size of
the infraorbital foramen, new observations from uCT
data have helped resolve other previous
morphological interpretations, such as the olfactory
bulbs being in a more posterior position (dorsal to the
upper third molars) than previously hypothesized and
the absence, rather than the presence, of a postorbital
process. The posterior position of the olfactory bulbs
is like that of microsyopid and plesiadapid
plesiadapiforms but differs from the more anterior
position of the olfactory bulbs of paromomyid
plesiadapiforms and extant euarchontans. The
presence of a postorbital process was proposed based
on anteriorly prominent temporal lines and an
accentuated and laterally protrusive supraorbital
margin. However, it should be noted that several
other plesiadapiforms that lack postorbital processes
have anteriorly prominent temporal lines. Also, pCT
data reveal that previous identifications of an
accentuated and laterally protrusive supraorbital
margin are likely artifacts of extreme dorsoventral
compression and fragmentation of the specimen.
Therefore, P. nacimienti lacked a postorbital process,
similar to the condition of non-microsyopid
plesiadapiforms and unlike that of some
microsyopids and other euarchontans. Overall, the

cranial anatomy of P. nacimienti appears to be very
plesiomorphic like that of other plesiadapiforms and
lacks clear cranial synapomorphies with crown
primates, colugos, or treeshrews.

Funding Sources This study was supported by the
U.S. National Science Foundation (SBE 2216582), a
Leakey Foundation Research Grant, and a PSC
CUNY Award, City University of New York.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

WELL-PRESERVED CROWN BIRD
SYNSACRUM FROM THE LATEST
CRETACEOUS HELL CREEK FORMATION
OF SOUTH DAKOTA, U.S.A.

Cruz Vega, Eduardo J.!, O'Connor, Jingmai?, Sertich,
Joseph J.3

!Geology, University of Puerto Rico, Mayagiiez
Campus, Mayagiiez, Puerto Rico, United States,
%Field Museum, Chicago, Illinois, United States,
3Colorado State University, Fort Collins, Colorado,
United States

Here, we describe an ornithurine synsacrum
represented by an isolated, but well-preserved
complete element. The specimen, DMNH
EPV.141543, represents the first documented
synsacrum from the deltaic deposits of the Lower
Cretaceous (Maastrichtian) Hell Creek Formation in
South Dakota, U.S.A. DMNH EPV.141543 possesses
several derived synsacral traits found among
crownward avialans, suggesting a close taxonomic
relationship with this particular group. To assess the
taxonomic classification of DMNH EPV.141543, we
conducted a comparative study with other ornithurine
fossils and extant crown group avians. A cladistic
analysis was also performed, including over 120
avian genera, both extinct and extant, ranging from
basal enantiornithines to more derived neornithines.
Based on the cladistic analysis, DMNH EPV.141543
is recovered as Ornithurine. Two trees were
constructed, with the first tree resolving DMNH
EPV.141543 as a basal hesperornithiform, more
derived than Enaliornis. The second tree resolved
DMNH EPV.141543 as more derived than
Hesperornithiformes, but less derived than
Ichthyornis. However, given the lack of other
postcranial and cranial material of the specimen, we
cannot rule out neornithine affinities. This discovery
contributes to our understanding of the avifaunal
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diversity in North America near the Cretaceous-
Paleogene boundary and provides a new context for
the evolutionary history of crownward avialans.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

MORPHOLOGICAL DISPARITY IN THE
CAUDAL VERTEBRAL SEQUENCE OF
RAPETOSAURUS KRAUSEI (SAUROPODA:
TITANOSAURIA), FROM THE UPPER
CRETACEOUS MAEVARANO FORMATION
OF MADAGASCAR

Curry Rogers, Kristina!, Diez Diaz, Verénica?,
Rogers, Raymond?, Krause, David W.#

'Biology and Geology Departments, Macalester
College, St. Paul, Minnesota, United States,
Museum fiir Naturkunde - Leibniz Institute for
Evolution and Biodiversity Science, Berlin,
Germany, *Geology Department, Macalester College,
St. Paul, Minnesota, United States, “Earth Science,
Denver Museum of Science and Nature, Denver,
Colorado, United States

Two distinctive caudal vertebral morphs led to the
hypothesis that at least two titanosaur taxa are
represented in the Upper Cretaceous Maevarano
Formation: Rapetosaurus and “Malagasy Taxon B”
(MTB). The Rapetosaurus morph exhibits cylindrical
centra with a 1:1 width/height ratio and relatively
elongate neural spines. The second morph,
provisionally designated as MTB, exhibits
dorsoventrally compressed centra with width/height
ratios between 2:1 and 3:1, more variable articular
anatomy, and robust, low neural arches. The presence
of a second titanosaur was subsequently confirmed
by the discovery of an isolated autapomorphic
braincase (Vahiny). We reviewed all sauropod
vertebral remains from the Maevarano Formation,
focusing on 239 caudals, with an aim to resolve
whether the two caudal morphs represent different
taxa. Our sample included three articulated/closely
associated partial caudal series from different, but
overlapping, regions of the tail, which made it
possible to determine the relative positions of isolated
specimens, including 44 proximal, 67 middle, and 88
distal caudals. The sample is ontogenetically broad
and includes tiny embryonic/neonatal centra (0.7 cm)
and caudal vertebrae associated with the largest
known Rapetosaurus (femur length = 143 cm). These
new data reveal that both caudal morphs can likely be
attributed to Rapetosaurus. The disparate morphs

represent an anatomical continuum drawn from
different regions of a tail that exhibits high
morphological disparity, particularly in the mid-to-
distal caudal transition, and at the tip of the tail.
Anterior and most mid-caudals retain typical
Rapetosaurus morphology. Centra transitioning from
more distal mid-caudals to distal caudals become
increasingly elongate, dorsoventrally compressed,
and bear robust, low-relief neural spines devoid of
fossae and laminae. Distal caudals also exhibit highly
variable articulations, including procoelous,
opisthocoelous, biconcave, biconvex, and
amphiplatyan. The most distal caudal centra are
elongate and strongly biconvex. These features
support the hypothesis that Rapetosaurus is a
derived, lithostrotian saltasaurine, with phylogenetic
affinities with Lirainosaurus, Neuquensaurus, and
Saltasaurus. Vahiny fossils remain very rare, with
only three caudal centra with morphologies
inconsistent with the revised Rapetosaurus caudal
baiiplan. Lastly, strongly biconvex distal caudals
indicate that Rapetosaurus possessed a highly
flexible tail tip.

Funding Sources Funding was provided by the
National Science Foundation (EAR-1528273; EAR-
0955716), the National Geographic Society, the
David B. Jones Foundation, & Macalester College.

Virtual Posters

DESCRIPTION OF NEW BRACHIOSAURID
MATERIAL FROM THE LATE JURASSIC
MORRISON FORMATION DRY MESA
DINOSAUR QUARRY, REDESCRIPTION OF
POTTER CREEK BRACHIOSAURID
REMAINS, AND REFERRAL OF NEW
LOCALITIES TO BRACHIOSAURUS

Curtice, Brian', Wilhite, Ray?

! Arizona Museum of Natural History, Mesa, Arizona,
United States, 2Auburn University, Auburn,
Alabama, United States

Despite intense collecting for over 120 years in the
Morrison Formation of western North America, the
genotype of Brachiosaurus, B. altithorax, described
by Riggs in 1903/4 from a single skeleton excavated
in Colorado, remains the most complete specimen of
this iconic, yet surprisingly poorly known, genus.
The material consists of seven presacral, five fused
sacral, and two caudal vertebrae; and a humerus,
coracoid, femur, ribs, and ilia. No additional elements
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have been recovered from the locality.

Individual appendicular elements have been referred
to Brachiosaurus in a number of publications over
the last fifty years. However, the majority of these
bones are not directly comparable to the holotype
material. They were referred to Brachiosaurus on the
basis of their size, gracility, and similarity to the
related Tendaguru taxon, Giraffatitan (formerly B.
brancai).

Over 99.9% of the collected Dry Mesa Dinosaur
Quarry field jackets have been prepared for study,
producing thousands of bones and allowing for a
thorough taxonomic assessment of the Quarry's six or
more recognized sauropod genera: Apatosaurus,
Brachiosaurus, Camarasaurus, Diplodocus,
Haplocanthosaurus, Supersaurus. Appendicular and
axial elements directly comparable to the
Brachiosaurus holotype are herein described and
discussed. The new material is comprised of mostly
disarticulated elements consisting of six cervical, five
dorsal, five fused sacral with three articulated caudal
vertebrae and ilia, plus a scapulocoracoid. Based on a
number of morphological differences, the DMDQ
brachiosaur is not referable to B. altithorax and
suggests the presence of a new species of Morrison
Formation Brachiosaurus to be named elsewhere.
Strong cervical vertebral similarities are noted to the
Tendaguru material and inform, for the first time,
with actual bones instead of supposition, the neck
shape of a North American Late Jurassic
brachiosaurid.

This study also reexamined the Potter Creek
brachiosaurid material and concluded it is likely not
referable to B. altithorax, nor the DMDQ taxon,
based on vertebral differences and herein is here
referred to Brachiosaurus sp., as are caudal vertebrae
USNM 176354 and USNM 337935.

Technical Session 19: Theropods - II (Saturday,
October 21, 2023, 1:45 PM)

SPINOSAURIDS CONVERGE WITH EXTANT
CROCODYLIAN GENERALISTS IN TOOTH
VARIABILITY: AN ANALYSIS OF
HETERODONTY IN AQUATIC FORAGERS
THROUGH ALVEOLAR DIMENSIONS.

D'Amore, Domenic C.!, Hone, David?, Johnson-
Ransom, Evan D.?, Snively, Eric?

'Natural Sciences, Daemen University, Amherst,
New York, United States, Queen Mary University,
London, United Kingdom, 3Oklahoma State
University, Tahlequah, Oklahoma, United States

Many lines of evidence suggest that members of
Spinosauridae hunted aquatic prey. Although dental
morphology can tell us crucial information about
feeding in theropods, spinosaurid skull material is
often fragmentary and in situ teeth are rare. This
hinders trophic ecomorphological studies of this
group. We use alveolar dimensions as a proxy for in
situ teeth morphology to determine if there are
meaningful differences in heterodonty that may be
linked to diet. Spinosaurid alveoli were photographed
parallel to the opening and were supplemented with
figures of published specimens. With digitizing
software, we derived the mesio-distal and labio-
lingual distances of each alveolus and calculated the
area of the opening as regular ellipse. Angaturama
and Irritator did not have measurable alveoli.
Instead, their mesio-distal distances were measured
as the maximum length of in situ teeth and were
assumed to be circular in cross-section. Heterodonty
was calculated using a modification of Foote’s
Morphological Disparity and plotted against size
covariates. Similar data were collected from modern
crocodylians from all three major extant clades.
Results showed varying degrees of undulation in
alveolar size along the arcade for all taxa, with
heterodonty increasing in an allometric fashion
(R"2=0.910, p<0.001). Where available, all
spinosaurids had similar size variation in their mesial
alveoli, suggesting similar methods of prey
acquisition with the rostral-most dentition.
Concerning distal alveoli, spinosaurines show
enlarged 12th and 13th dentary positions whereas
baryonychines have numerous, consistently-small
alveoli. As robust distal dentition is correlated with
processing large/hard food items, this suggests that
spinosaurines consumed relatively larger prey that
needed more extensive processing. These differences
were not expressed by overall heterodonty though, as
both clades had similar ranges of regression
residuals. Crocodylian heterodonty displayed more
distinct ecomorphological separation. Generalist
crocodylians had undulating alveolar sizes and varied
heterodonty residuals similar to spinosaurids, but
Gavialis and Tomistoma had consistently low
residuals and reduced size-undulations across their
arcade; a consequence of consuming small, aquatic
prey. These data suggest that although spinosaurids
may have varied in the degree they processed food
items, they did not exhibit as much as dietary
variability modern crocodylians collectively do.
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Funding Sources Daemen University

Technical Session 12: Methods & Paleohistology
(Friday, October 20, 2023, 8:00 AM)

DETERMINANTS OF DENTINE GROWTH
RATES ACROSS AMNIOTA

D'Emic, Michael D.

Biology, Adelphi University, Garden City, New
York, United States

Teeth and associated tissues can reveal life history
patterns and events on sub-daily-to-annual timescales
in the form of incremental growth lines that are well
preserved through fossilization. Dentine makes up the
bulk of most teeth and grows by apposition, laying
down growth lines of varying periodicities. To better
understand the evolution of dentine growth rates, we
compiled and a vetted dataset of nearly 150 amniote
taxa, ca. 25% larger than that of a recently published
study. We mapped daily dentine apposition rates onto
a time-calibrated consensus phylogeny and
reconstructed ancestral states using maximum
likelihood. Ancestral state reconstruction reveals that
regardless of diet, the earliest tetrapods and stem-
mammals had mass-specific daily dentine growth
rates that were substantially higher than those of the
earliest reptiles. The mass-specific daily dentine
growth rates of some ecologically specialized clades
are exceptionally fast (e.g., notosuchian
crocodylomorphs, rodents) or slow (e.g., primates,
cetaceans). There is no relationship between daily
dentine apposition rate and body mass—the range
across the smallest species in our sample (< 1 kg) is
approximately the same (ca. 1-20 microns/day) as
that of the largest species (> 15,000 kg). Mass-
specific resting metabolic rate shows no relationship
with mass-specific daily dentine growth rate.
Herbivores and faunivores have faster dentine growth
rates than omnivores, and polyphyodont amniotes
have substantially higher daily dentine growth rates
than diphyodont amniotes, though these differences
disappear when body mass is accounted for. Broadly,
daily dentine growth rates do not differ according to
habitat (semiaquatic/aquatic/terrestrial), whether or
not body mass is accounted for. Phylogenetic
generalized least-squares regression of our expanded
dataset reveals that mass-specific daily dentine
growth rate is a highly phylogenetically correlated
character (Pagel’s lambda ~ 1) strongly related to
ecological and/or life history factors. Future work
should sample a diversity of small-bodied amniotes

as well as mammals with specialized dentitions to
explore the limits of daily dentine growth rates.

Technical Session 16: Theropods - I (Saturday,
October 21, 2023, 8:00 AM)

A GIANT TYRANNOSAUR FROM THE
CAMPANIAN-MAASTRICHTIAN OF
SOUTHERN NORTH AMERICA AND THE
ORIGINS OF TYRANNOSAURUS

Dalman, Sebastian!, Loewen, Mark?, Pyron, R.
Alexander?, Jasinski, Steven E.#, Malinzak, Dale>,
Lucas, Spencer!, Fiorillo, Anthony!, Currie, Philip
J.%, Longrich, Nicholas R.”

"New Mexico Museum of Natural History and
Science, Albuquerque, New Mexico, United States,
2University of Utah, Salt Lake City, Utah, United
States, *George Washington University, Washington,
District of Columbia, United States, “Harrisburg
University, Harrisburg, Pennsylvania, United States,
SPenn State Lehigh Valley, Center Valley,
Pennsylvania, United States, *University of Alberta,
Edmonton, Alberta, Canada, "University of Bath,
Bath, Bath and North East Somer, United Kingdom

Tyrannosaurid dinosaurs dominated as predators in
the Late Cretaceous of Laurasia, culminating in the
evolution of the giant Tyrannosaurus rex, both the
last and largest tyrannosaurid. Where and when
Tyrannosaurini (7. rex and kin) originated remains
unclear. Competing hypotheses place tyrannosaurin
origins in Asia, or western North America
(Laramidia). We report a new, giant tyrannosaurid
from the Campanian-Maastrichtian Hall Lake
Formation of New Mexico, based on a fossil
previously referred to 7. rex. The new tyrannosaurid
predates Tyrannosaurus by perhaps 6-7 million years
yet overlapped with Tyrannosaurus in size.
Phylogenetic analysis recovers the new
tyrannosaurine as sister to Tyrannosaurus and
suggests Tyrannosaurini originated in southern
Laramidia before dispersing into Asia and the
northern Great Plains. Evolution of giant
tyrannosaurs in southern North America, alongside
giant ceratopsians, hadrosaurs, and titanosaurs,
suggests geographic patterns in body size evolution,
with large-bodied dinosaurs evolving at low latitudes
in North America.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)
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ENCEPHALIZATION QUOTIENT (EQ) OF A
MIDDLE MIOCENE SPARASSODONT
(METATHERIA) FROM BOLIVIA

Damico, Sophia L.!, Anaya, Federico?, Croft, Darin
Al

"Department of Anatomy, Case Western Reserve
University, Cleveland, Ohio, United States, 2Museo
Nacional de Historia Naturale, La Paz, Bolivia,
Plurinational State of

Metatheria is the clade including marsupials and their
fossil relatives. During the Cenozoic, metatherians
underwent a vast adaptive radiation, especially in
South America, where nearly 30 families (most
extinct) representing at least five orders have been
identified. One well-known extinct metatherian group
is Sparassodonta, a diverse clade of predatory
mammals that has been the subject of many
paleobiological studies. In contrast, knowledge of
sparassodont paleoneurology is very limited. At
present, endocasts of only two species have been
described in the literature: the early Miocene
borhyaenid Borhyaena tuberata and the Pliocene
thylacosmiline proborhyaenid Thylacosmilus. In
addition, a virtual cranial endocast (i.e., one
constructed using computed tomography/uCT) of the
early Miocene hathliacynid Sipalocyon externus was
recently reported in a conference abstract. Here, we
describe a virtual cranial endocast from a Miocene
sparassodont from Bolivia, representing only the
second virtual endocast generated for the group, and
analyze its encephalization quotient (EQ), the ratio
between expected and observed brain size relative to
body mass. The specimen (UATF-V-001984) was
collected at the early middle Miocene (Langhian)
locality of Cerdas, southern Bolivia, and was
provisionally identified as a new genus and species of
borhyaenoid similar in size to the hathliacynid
Cladosictis patagonica. It was scanned using the
Inveon-PET-CT scanner at the Case Center for
Imaging Research, and a 3D model of the cranium
(including a virtual endocast) was constructed using
Slicermorph. We calculated the endocranial volume
at 12.65 cc, resulting in EQs of 0.23 and 0.45 using
Jerison’s equation and body mass (BM) estimates of
11 kg (based on lower molar row length/LMRL) and
4 kg (based on occipital condyle width/ OCW),
respectively. These EQ values span the range of EQs
reported for Borhyaena and Sipalocyon (0.39 and
0.32-0.41, respectively) but suggest that BM is
overestimated by LMRL. For Thylacosmilus, EQ
values of 0.66-0.73 have been reported (for two
endocasts), but these were based on BM values that

are likely underestimates. We recalculated
Thylacosmilus EQ values based on more recent BM
estimates of 48-117 kg, resulting in new EQ values of
0.16-0.35, more similar to other sparassodonts
(particularly higher values). Further study of this and
other endocasts should provide insights into the
paleobiology and phylogenetic relationships of
sparassodonts.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

DINO JOHN DOE: UTILIZING
OSTEOHISTOLOGY AND MORPHOMETRICS
IN SPECIES IDENTIFICATION OF AN
ISOLATED ORNITHISCHIAN TIBIA FROM
THE LATE CRETACEOUS

Danison, Andy', Heck, Christian?, Flora, Holley!, N.
Woodward, Holly!

"Biomedical Sciences, Oklahoma State University,
Tulsa, Oklahoma, United States, *Pacific Northwest
University of Health Sciences, Yakima, Washington,
United States

Non-avian dinosaur species identification often relies
heavily on gross morphological characters of cranial
material. Ontogenetic changes and family-level
conservation of post-cranial morphology limit the
utility of the appendicular skeleton in species
determination, particularly among Ornithopoda.
However, appendicular bone microstructure
preserves annually formed cyclical growth marks
(CGM), which can be used to assess individual
ontogenetic status and growth trends. Here, we utilize
gross morphological measurements and cortical
CGMs to investigate the taxonomic status of an
isolated ornithischian tibia from late Cretaceous
deposits in Montana.

A partial tibia was collected from the Campanian
Two Medicine Formation at the Willow Creek
Anticline locality in Teton County, MT. The Willow
Creek Anticline locality is famous for the discovery
and continued excavation of Maiasaura nesting and
monodominant bonebed horizons. The partial tibia
was found higher in section than the aforementioned
horizons, and its pale coloration suggests it
underwent different diagenetic processes than those
fossils in the Maiasaura bonebed which appear dark
brown or black. Osteohistological analysis of a mid-
diaphyseal cross-section revealed five visible CGMs
and age at death is estimated to be six years. Spacing
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between successive CGMs suggests the individual
was approaching skeletal maturity. The length:width
ratio of the tibia is higher than ratios of the stockier
ornithischian ankylosaurs and ceratopsians (e.g.,
Einiosaurus), but the tibia is more robust than that of
a 10-year old Maiasaura and 14-year old
Probrachylophosaurus, both hadrosaurs from the
same time. Additionally, the growth curve of the
unassigned tibia displays a higher annual growth rate
than both Maiasaura and Probrachylophosaurus.
Therefore, preliminary assessment of tibia
morphology and osteohistology suggest either 1) the
tibia represents an extreme variant of an already
known contemporaneous hadrosaur, 2) the tibia
originates from a non-contemporaneous ornithopod
and, thus, extends the species temporal or
geographical range, or 3) the tibia originates from a
new ornithopod from the Two Medicine formation
with stockier hindlimbs than contemporaneous
species.

Virtual Posters

INTERRELATION OF RADIOCARBON AGES
BONE FRACTIONS IN THE BRAZILIAN
INTERTROPICAL REGION

Dantas, Mario', Cherkinsky, Alexander?

"Universidade Federal da Bahia (IMS/CAT), Vitoria
da Conquista, Bahia, Brazil, 2Center for Applied
Isotopes Studies, University of Georgia, Athens,
Georgia, United States

There is a consensus in the literature that radiocarbon
dating performed on bioapatite ("*Chioapaiitc) is often
younger than that performed on collagen ("*Ceoliagen);
thus, we propose a general regression that could be
used to convert the “Crioapaite to the simulated ages
on collagen in fossil samples worldwide. We used 28
published results for a pair of collagen and bioapatite
dates obtained from the same bone samples, with
relatively good preservation. A reduced major-axis
regression was produced using the entire sample to
create a general regression. The radiocarbon-dated
samples came from different countries located in
boreal, temperate, subtropical, and tropical climatic
zones, which altered the bioapatite and provided, in
general, younger bioapatite radiocarbon ages than the
collagen ones from the same samples. The general
regression is 10g10*Ceoliagen = 1.09*10g10'*Chioapatite —
0.31, it presents several good indices of quality, high
correlation (R? = 0.98, p < 0.05), lower values of
percent predicted error (%PE = 0.01), and standard

error of the estimate (%SEE = 21.83), showing that it
is a good tool, as the predicted values are similar to
those observed. The radiocarbon calibration curve
could allow the estimation of the age of terrestrial
samples to approximately 50 kyr, which is the limit
of the method, thus our regression should be used to
convert only “Chicapatite t0 ~39,400 yr. Older
converted collagen dating could not be calibrated in
the CALIB 8.1 program because of the extrapolation
of the limit of 50 kyr. Using this regression, we
converted the radiocarbon ages of bioapatite to the
expected age from the collagen fraction of eight taxa
from the Brazilian Intertropical Region (BIR). Later,
they were calibrated into calendar ages before the
present, using the same standard error found in the

4 Chioapatite, using the CALIB 8.1 program, and
SHCal20 curve. Through the correction, we
estimated that these dates could be 1-7 Cal BP kyr
older than previously thought. Thus, until now the
megafauna of the BIR brings paleoecological
information of a time span ranging ~12,700 to 42,100
years and allows us to suggest that these meso-
megamammals lived in the BIR, at least, until 12 kyr,
in the late Pleistocene.

Technical Session 17: Afrotheria & Mammal
Macroevolution (Saturday, October 21, 2023, 8:00
AM)

A TAXONOMIC REVIEW AND
CHRONOLOGIC CORRELATION OF THE
FOSSIL ASSEMBLAGE FROM THE MISSION
PIT LOCALITY (CLARENDONIAN), SOUTH
DAKOTA

Davidson, Gavin J.

Geology & Environmental Geosciences, Bucknell
University, Lewisburg, Pennsylvania, United States

The Mission Pit local fauna is a taxonomically
diverse Clarendonian fossil assemblage from Mellette
County, South Dakota that needed a full taxonomic
revision and temporal correlation. Eleven macro-
mammalian families are represented, namely
members of the Equidae, Canidae, Camelidae,
Rhinocerotidae, and Amphicyonidae. This
assemblage is particularly notable for its abundance
of isolated equid cheek teeth. These teeth, and other
isolated elements from a variety of mammalian taxa,
were identified using contemporary taxonomic
diagnoses. Morphological analysis of taxa present
and comparison to other Clarendonian-aged faunas
from the Great Plains strongly suggest that the
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Mission Pit local fauna accumulated in the second
phase of the Clarendonian NALMA, (CI2). Lines of
evidence for this temporal placement include derived
dental morphology of the amphicyonid Ischyrocyon
gidleyi and the presence of the hipparionine equids
Pseudhipparion gratum and Neohipparion affine as
well as the borophagine canid Aelurodon taxoides.
When compared to other Great Plains fossils
assemblages the Mission Pit fauna compares most
favorably using a cluster analysis in PAST software
to the Minnechaduza fauna of Nebraska (CI2). These
results add to our collective knowledge of Great
Plains biochronology and provide data usable in
future studies.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

THREE-DIMENSIONAL RANGE OF MOTION
ANALYSIS IN TYRANNOSAURUS REX
FORELIMB

Davila, Ryan!, O'Connor, Jingmai', Ma, Yubo?,
Sullivan, Corwin?

'Field Museum of Natural History, Naperville,
Illinois, United States, 2University of Alberta,
Edmonton, Alberta, Canada

Despite their iconography, the forelimbs of the
Tyrannosaurus rex remain enigmatic in both their
function and origin. Their stout build doesn’t allow
for extended reach, making conventional
manipulation of their environment and prey unlikely.
However, the forelimbs do show pathologies
indicating repetitive use, further muddying the water
on their perceived function or lack thereof. Given the
increasing prevalence of modern computed
tomographic (CT) techniques and 3-Dimensional
modeling in paleontology, new avenues of
quantitative analysis beget opportunities to further
pursue the question of their functionality. FMNH
PR2081 (aka SUE) preserves one of the most
complete known 7. rex forelimbs, which provides the

opportunity to quantitatively explore range of motion.

To do so, CT scans of the preserved forelimb
elements were rendered into Maya and pivots were
attached to represent the glenohumeral joint, the
humeroradial joint, and the ulnar joint. Rigging of
these joints and movement animations provide the
basis for the musculature to be modeled in Software
for Interactive Musculoskeletal Modeling (SIMM).
The musculature itself is inferred based on previous
modelling (Carpenter and Smith 2001) with

comparative features to both Crocodylus porosus
(Klinkhamer et al. 2017) and Gallus gallus
domesticus. This technical approach to myology and
kinesiology allows a quantitative assessment of the
range of motion of the 7. rex forelimb. This data can
be used to assess existing hypotheses regarding
forelimb function in this clade.

Technical Session 2: Early Mammals & Carnivora
(Wednesday, October 18, 2023, 8:00 AM)

REINTERPRETATION OF THE DENTITION
AND LOWER JAW OF THE ENIGMATIC
BURROWING MAMMAL FRUITAFOSSOR
BASED ON NEW MATERIAL FROM THE
UPPER JURASSIC MORRISON FORMATION
(GRAND COUNTY, UTAH, USA)

Davis, Brian M., Rougier, Guillermo W., Connelly,
Brigid E.

University of Louisville, Louisville, Kentucky,
United States

Mammals underwent major diversification across
many lineages during the Middle—Late Jurassic,
including the likely origin of Theria. Far from limited
to tiny, terrestrial insectivores, even early-diverging
groups expanded into specialized ecological niches
including semi-aquatic, arboreal, fossorial, and
gliding forms. The Upper Jurassic Morrison
Formation has perhaps the richest and best-studied
terrestrial ecosystem from this interval, yet continued
collecting efforts show we have much to learn. Since
its discovery in 2015, the Cisco Mammal Quarry in
Grand County, Utah has yielded a variety of well-
preserved small vertebrate fossils. Mammals are
particularly well represented in the current sample,
including a morganucodontan, multituberculates,
eutriconodontans, dryolestoids, and an exceptional
new specimen of the basal mammal Fruitafossor.
This taxon is known by just two other specimens
from the nearby Fruita Paleontological Area in
Colorado. It has forelimbs that are well adapted for
burrowing, and the holotype was interpreted with
xenarthrous vertebrae and tubular teeth lacking
enamel, inviting parallels with modern armadillos.
The new specimen has a slightly crushed, 3D skull
with both dentaries and portions of the postcranial
skeleton. With another new specimen from the same
locality, the overall proportions of the dentary, the
shape and extent of the coronoid and angular
processes, and the morphology of the postdentary
region can be accurately described; all differ from the
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original interpretation of the holotype. Most of the
teeth are missing, but those preserved confirm the
single, open-rooted morphology of the holotype
throughout the tooth series. One additional tooth is
present in the lower dentition of the new specimen;
the ultimate molar is substantially smaller than the
penultimate tooth and is possibly absent in the
holotype. Most importantly, the preserved lower
cheek teeth bear enamel with cusps organized into a
triangle: a tall buccal cusp with lower lingual cusps,
typical of many mammaliaform groups with reversed
triangles. Abrasion to the best-preserved crown
implies embrasure occlusion with the upper molars.
While the persistence of open roots suggests
continued growth, the cheek teeth in Fruitafossor
erupted with complex crowns, permitting closer
comparison of tooth morphology with other
Mesozoic mammaliaform lineages and a clearer
picture of the phylogenetic context in which the
ecological specializations of this taxon emerged.

Funding Sources Canyonlands Natural History
Association (BD)

Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

THE UTAH STATE PALEONTOLOGICAL
LOCALIYTY DATABASE - USING
COMPUTER TABLET APPLICTIONS FOR
THE COLLECTION AND COMPILATION OF
PALEONTOLOGICAL LOCALITY DATA

DeBlieux, Donald D.!, Kirkland, James 1.}, Hayden,
Martha', Fasselin, Rosemary', Jensen, Martha?,
Anderson, Zachary', Sears, Ben!

'Utah Geological Survey, Salt Lake City, Utah,
United States, 2Bureau of Land Management, Salt
Lake City, Utah, United States

To preserve and protect paleontological resources in
the state of Utah, the Utah Geological Survey (UGS)
has developed and maintained the Utah State
Paleontological Locality Database (UPLD). To
access locality data, we have relied upon partnerships
and cooperative agreements with state and federal
land management agencies, private landowners,
paleontological consultants, and researchers working
in the state. The database, begun over 30 years ago as
a compilation of paleontological localities from
published literature, currently includes over 25,000
unique localities. Until recently, this data was
maintained in a Microsoft Access Database linked to
an ArcGIS map project that displays fossil locality

data in relation to other data layers, including
topographic, geologic, and land-ownership data. This
system limited the addition of data from disparate
formats from our partners. Therefore, site data had to
be laboriously entered by hand. To increase
efficiency, we have migrated the UPLD to a
geodatabase hosted on ArcGIS Online (AGOL). For
the collection of field locality data, we partnered with
the Bureau of Land Management (BLM) to develop a
system using Apple iPad tablets and Esri’s Field
Maps (formerly Collector) App. The applications
have several advantages including the ability to sync
field data directly to AGOL as soon as an internet
connection is available, reducing post-fieldwork data
input and errors commonly introduced during that
process. We have found that using tablets to collect
locality data has many benefits. Prior to fieldwork,
aerial imagery, topographic, and other maps can be
side loaded onto the tablet to be used in areas without
cellular coverage. The integrated GPS tablets give a
real-time GPS location on the loaded basemaps,
which is especially useful when navigating in
backcountry areas and is a valuable aid when trying
to relocate sites. Locality data is collected on a form
that we created based on the information on the UGS
and BLM locality forms. Many of the fields are in the
form of drop-down lists to make collection easier and
to improve the accuracy of data queries. We have
been field testing the tablets and apps successfully
during paleontological inventory projects on BLM
and National Park Service (NPS) lands throughout
Utah. The successful partnership between the BLM,
NPS, and the UGS highlights the value of
cooperation between state and federal land
management agencies.

Funding Sources Bureau of Land Management,
National Park Service, Utah Geological Survey

Symposium Session: Theropod Flight Origins
(Thursday, October 19, 2023, 1:45 PM)

FUTURE DIRECTIONS IN THE STUDY OF
THEROPOD FLIGHT ORIGINS

Dececchi, Thomas A.!, (23 authors), International
Pennaraptoran Dinosaur Symposium 2 Peer Group?,
Pittman, Michael®

'Biology, Dakota State, Madison, South Dakota,
United States, 2International Pennaraptoran Dinosaur
Symposium, Shatin, Hong Kong, *School of Life
Sciences, The Chinese University of Hong Kong,
Shatin, Hong Kong
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In the past three decades a flood of new fossils,
technologies and approaches has revolutionized the
study of flight origins within paravian dinosaurs. This
has led to a quandary: how it is that when we seem to
be flooded with fossils, does it seem we are in many
ways less certain of key components of this event
than before, including where and when it occurred
and whether it occurred more than once. Here we will
present a consensus view established during a
discussion-focussed meeting in Hong Kong about the
future of theropod flight origins research. This
covered three aspects. Firstly, the need to define and
delimit prolonged aerial behaviors (i.e., extended
jumps, controlled flapping descent) and their grading
into what we classify as “flight”, and the need to
specify occasional vs habitual behaviors to categorize
ecomorphospace. This is expected to improve our
ability to evaluate new discoveries and evolutionary
hypotheses. Secondly, we documented key missing
data such as knowledge of anatomical variation, but
also noted what we can’t know based on limits to
fossil inference e.g., joint capsule anatomy. Thirdly,
we took stock of methods and modelling currently
available and that should be developed moving
forward, including methods that can better integrate
extant data and examine multimodal locomotion and
newer areas such as robotics. This allowed us to hone
in on major questions we can, and importantly,
cannot resolve regarding flight origins and how do
we best approach major remaining uncertainties in
the field. This includes more fine-scale aspects such
as using methodologies that can examine important
and under studied details e.g., does using estimates of
atmospheric density and aerodynamic airflow alter
our reconstruction of flight potential and performance
across the Mesozoic? A need to redefine key
problems was noted particularly in moving away
from over-simplistic dichotomies of how flight
evolved e.g., ground up vs tree down, powered vs
non-powered flight). Common language, approaches
and criteria across our field will lead to greater
insights through a more systematic and holistic
approach that will facilitate integration between
research groups and with other disciplines. As we
enter the next phase in the study of flight evolution,
we need a more coordinated approach to ensure move
from “just so” stories to testable hypotheses.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

AN EXCEPTIONALLY YOUNG JUVENILE CF.
BOTTOSAURUS HARLANI SPECIMEN FROM
THE MAIN FOSSILIFEROUS LAYER OF THE

CRETACEOUS-PALEOGENE
HORNERSTOWN FORMATION AT THE
EDELMAN FOSSIL PARK IN MANTUA
TOWNSHIP, NEW JERSEY

Deckhut, Joseph T., Boles, Zachary

Rowan University, Glassboro, New Jersey, United
States

A small left dentary and two isolated teeth were
recently collected from the Main Fossiliferous Layer
(MFL) of the Hornerstown Formation at the Jean and
Ric Edelman Fossil Park in Mantua Township, New
Jersey. The teeth are mediolaterally compressed in
cross-section, blunt and robust, and display wrinkled
enamel with basoapically aligned striations as well as
mesial and distal carinae, which are characteristic of
the taxon. The dentary is fairly well preserved with
an intact mandibular symphysis. The splenial closely
approaches the mandibular symphysis without
contributing to it and the splenial also has the anterior
tip pass dorsal to the Meckelian groove as in
Bottosaurus and Borealosuchus. The mandibular
symphysis extends to about the 4™ or 5™ alveolus. 11-
12 alveoli are preserved with the posterior alveoli
being the largest. The associated teeth appear to be
the correct size to have been from this region of the
jaw. There is a gentle curve extending between the
24" and 210" alveolus. Of the crocodilians known
from the MFL, only Bottosaurus harlani and
Borealosuchus threeensis have jaws that are similar
in overall morphology to this specimen. We
tentatively assign this specimen to Bottosaurus
harlani based on the overall robustness of the dentary
and the assumption that the teeth truly belong to the
same individual. Thus, this specimen represents the
smallest and youngest known individual of this
taxon.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

A NEW PLATYNOTAN LIZARD (SQUAMATA,
ANGUIMORPHA) FROM THE LATEST
CRETACEOUS (MAASTRICHTIAN) OF
NORTH AMERICA

DeMar, David G.!, Bennett, George?
'Burke Museum, Seattle, Washington, United States,

2Virginia Museum of Natural History, Martinsville,
Virginia, United States
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Platynotan lizards (helodermatids, varanids, and their
closest relatives) are a conspicuous faunal component
of Late Cretaceous nonmarine ecosystems of the
Western Interior of North America. Four named
genera are known from this area during the latest
Cretaceous (Maastrichtian) including Parasaniwa,
Palaeosaniwa, Paraderma, and Cemeterius. At least
two novel platynotans have come to light based on
our collection and investigation of specimens from
the Hell Creek and Lance formations of Montana and
Wyoming, USA. Here we present one of these new
platynotans. Historically, parietals and/or squamosals
of this taxon were attributed to non-platynotan lizards
(e.g., Exostinus lancensis) and a pachycephalosaur
dinosaur. Our new evidence, however, clearly
demonstrates playnotan affinities. The new taxon is
unique among Late Cretaceous platynotans from the
Western Interior in featuring a cranial and
osteodermal ornamentation of rounded to angular,
high-relief nodes with numerous pores; all others
have relatively low-relief ornament. Based on the
shared presence of the nodose ornamentation, we
have attributed additional elements to this taxon
including a premaxilla, maxillae, frontals, isolated
osteoderms, and, tentatively, a jugal. Importantly, the
maxillary teeth lack resorption pits and have
expanded bases with basal infolding of their enamel
and dentine into the pulp cavity (plicidentine), all
diagnostic features of Platynota. Our cladistic
analysis supports this hypothesis in recovering the
taxon on the stem of Varanoidea. Other notable
anatomical features include fused premaxillae, paired
frontals each with three parallel rows of nodes,
retracted nares, a broad parietal table, a squamosal
with posteriorly pointed nodes along its posterior
margin, and thick, non-imbricating osteoderms with
sutural margins and an enlarged, keeled central node.
Reconstruction of the skull indicates a skull length of
approximately 50—60 mm, which is moderately large
for a Maastricthian-age lizard from North America;
the largest contemporaneous platynotan was
Palaeosaniwa (~100 mm skull length). In the Hell
Creek Formation of Garfield County, Montana,
where we have collected from a dense sequence of
vertebrate microfossil localities, elements of the new
taxon occur throughout most of the stratigraphic
thickness of the formation. As with all other Hell
Creek platynotans, it did not survive the end-
Cretaceous mass extinction.

Funding Sources NSF GRFP (DGE-0718124),
UCMP Doris O. and Samuel P. Welles Research
Fund, and the Myhrvold and Havernack Charitable
Foundation.

Romer Prize Session (Thursday, October 19, 2023,
8:00 AM)

GETTING BACK TO OUR ROOTS: WHAT
TOOTH ROOT NUMBER CAN TELL US
ABOUT THE ECOLOGY AND PHYLOGENY
OF FOSSIL MAMMALS

DeMers, Anessa

Evolution, Ecology, and Organismal Biology, The
Ohio State University, Columbus, Ohio, United
States

The mammalian tooth root has many features that
could make it an appealing source of phylogenetic
and ecological information for fossil taxa: it is
functionally critical, serving to anchor the tooth and
distribute stress from mastication; it is
morphologically variable, including in easily
measurable ways such as root number; furthermore, it
is a mineralized structure that fossilizes well both on
isolated teeth and within fossil jaws. Despite these
useful features, however, the tooth root is often
ignored. Part of the reason for this neglect is that we
have previously lacked a broad understanding of
what root morphologies exist in extant and extinct
mammals and what drives this diversity. To make
root morphology a more practical source of
phylogenetic and ecological information for fossil
mammals, I sought to investigate whether there is a
simple underlying factor, such as diet or tooth
dimensions, that explains the number of roots on
mammalian teeth. Here, I present data from an
exploratory survey of tooth root number for the
mandibular and maxillary dentitions of over 400
species, including all extant mammalian orders and
select extinct taxa from the Cretaceous through the
Quaternary. I identify an ancestral mammalian
pattern for root number as well as major deviations
from this pattern that can help identify group
affinities for fossil taxa and possible instances of
convergence. I find that changes to the root number
of the anterior teeth are almost unknown, with
consistent single-rootedness seen in the incisors and
repeated evolutionary reductions in root number at
the canines. The cheekteeth, in contrast, show high
variability in root number, having from one root to
five or more. Root number is highly conserved in
most lineages, but there has been repeated evolution
of root number variability across Mammalia at
several different tooth positions. Similarly, I find that
intraspecific variation tends to be concentrated at
species-specific tooth positions, hinting at underlying
developmental constraints. Both diet and crown
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morphology can be linked to deviations in root
number, but root number variation as a whole defies
simple explanation. Instead, I find root number to be
characterized by a common pattern with repeated,
distinct departures in the modern era and in fossil
mammals throughout history.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

FIRST RECORD OF A TERRESTRIAL SNAKE
(CF. THAMNOPHIS SP.) FROM THE
CALVERT FORMATION (EARLY
BARSTOVIAN, MIDDLE MIOCENE) OF
MARYLAND, AND THE EARLIEST KNOWN
OCCURENCE OF THE NATRICINE GENUS
THAMNOPHIS IN NORTH AMERICA

Denton, Robert K.

Geology, Terracon Consultants Inc., Ashburn,
Virginia, United States

The Miocene Calvert Formation of the Coastal Plain
of Delaware, Maryland and Virginia has a long
history of producing a large number of taxa including
cartilaginous and bony fish, amphibians, chelonians,
crocodilians, and mammals, ranging in age from the
early Hemingfordian to the late Barstovian NALMA
(20 Ma - 13 Ma). However, the only terrestrial snakes
previously known from the Calvert were taxa of
boids, colubrids and viperids from the Hemingfordian
fauna of the Pollack Farm Site in Delaware.

We here report the discovery of a series of well-
preserved thoracic vertebrae, caudal vertebrae, and
ribs, identified as an indeterminate species of the
natricine genus Thamnophis (i.e., Garter Snakes and
Ribbon Snakes). The associated remains were found
by an avocational paleontologist in a stream exposure
near Waldorf Maryland, dated on the basis of the
diagnostic molluscan fauna as Shattuck Zone 10 of
the early Barstovian Plum Point Member of the upper
Calvert Formation. It is of note that this is the first
record of a terrestrial snake from the Calvert
Formation of Maryland and may be the oldest
verified occurrence of the genus Thamnophis from
North America. The oldest previous record of
Thamnophis is an isolated thoracic vertebra from the
Miocene Egelhoff Site of North-Central Nebraska,
dated to the medial Barstovian on the basis of the
site's mammalian fauna.

Technical Session 8: Mammal Paleoecology
(Thursday, October 19, 2023, 1:45 PM)

THE PLIO-PLEISTOCENE IS A CLEAR
DEPARTURE FROM THE PRESENT:
ECOLOGICAL SHIFTS EVIDENCED FROM
FAUNA AT THE DARLING DOWNS,
QUEENSLAND, AUSTRALIA

DeSantis, Larisa!, Price, Gilbert J.2, Louys, Julien®

'Department of Biological Sciences, Vanderbilt
University, Nashville, Tennessee, United States,
2University of Queensland, Brisbane, Queensland,
Australia, 3Griffith University, Brisbane, Queensland,
Australia

The continent of Australia is currently warming
approximately thirty-five percent faster than the rest
of the globe, with the warmest year on record
coinciding with the most extreme bush fires. While
effects of ongoing climate change are apparent over
the past century, Australia has experienced
pronounced aridification since the late Miocene/early
Pliocene, transitioning from tropical forests to more
open habitats. To better contextualize on-going
climate change, we assess the ecology and
paleobiology of mammalian faunas in Australia from
the Pliocene to the Present in the Darling Downs
region of Queensland Australia. Via the analysis of
stable isotopes from tooth enamel and dental
microwear texture analysis of the chewing surfaces of
teeth, we clarify the ecology and paleobiology of
medium to large marsupials from the Pliocene
Chinchilla Sands and Pleistocene Eastern Darling
Downs faunas. By comparing these ancient marsupial
mammal communities to extant marsupial mammals
that inhabit these regions today, we further
demonstrate that the most dramatic changes between
past ecosystems are clearly between those of the
Present and the Plio-Pleistocene—indicated that the
Darling Downs region of today is disparate as
compared to the past. Most notably, Macropus
giganteus consumes vegetation that is ~5.6%o higher
in 8'3C values today than during the past, indicating
feeding in a significantly more open landscape. The
Pliocene and Pleistocene of the Darling Downs are
instead dominated by mixed-feeding and browsing
taxa, with several taxa exhibiting diets disparate from
modern analogues (e.g., an abundance of Cy4
browsers). Collectively, these deep-time temporal
comparisons are a clear example of how ecological
communities observed today do not represent the full
range of ecological niches occupied in the past and
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highlight the dramatic climate-departures
experienced today.

Funding Sources National Science Foundation and
Vanderbilt University.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

REPTILES AND MAMMALS AND FISH, OH
MY: DIGITIZATION OF THE SCIENCE
MUSEUM OF MINNESOTA'S PALEOCENE
WANNAGAN CREEK COLLECTION FROM
NORTH DAKOTA

DeVault, Grace!, Hastings, Alexander K.!, Iverson,
Charlie?

Paleontology, Science Museum of Minnesota, St
Paul, Minnesota, United States, 2Science Museum of
Minnesota, St Paul, Minnesota, United States

The Science Museum of Minnesota recently initiated
digitization of its paleontology collection, beginning
with more than 15,000 specimens collected between
1970 and 1996 from in and around the 60 million
year old Wannagan Creek quarry in western North
Dakota. Due to its temporal and geographic
proximity to a large amount of material immediately
predating the end-Cretaceous mass extinction, this
collection represents an excellent look into the
recovery of life after that traumatic event. The
collection includes a wide variety of vertebrates,
invertebrates, and plants. However, much of this
collection remains unknown to the scientific
community, as most records previously existed only
as paper documents. The current digitization project
aims to greatly increase accessibility of the collection
so that it can be a valued resource for the
paleontology community and the general public.

Although diversity in the Wannagan Creek collection
is high, much of its quantity comes from a single
crocodyliform, Borealosuchus formidabilis. Other
reptiles include an alligatoroid, a champsosaur,
squamates, and several species of turtle; mammals
include carnivorans, ‘condylarths,” marsupials, an
erinaceomorph, viverravids, multituberculates,
pantolestids, pentacodontids, primates, a
proteutherian, a possible rodent, and soricomorphs;
birds include Dakotornis and Presbyornis;
amphibians include anurans and scapherpetontids;
osteichthyans include acipenseriforms,
lepisosteiforms, amiiforms, osteoglossiforms, and

salmoniforms; chondrichthyans include batoideans;
and non-vertebrate material includes insects,
gastropods, bivalves, trace fossils (trackways,
burrows, and coprolites), fungi, and a diverse
collection of flora. So far, ten new taxa have been
erected from Wannagan fossils, including two
crocodyliforms, one turtle, one bird, one plant, one
dragonfly, two burrow ichnotaxa, and two footprint
ichnotaxa.

The digitization project surrounding this collection
involves the entry of each specimen’s information
into an institutional database, photography of each
specimen, plus rehousing and preparation of
specimens as needed. Information and photos are
being made available through iDigBio and eventually
through the museum’s website. To date, over 5,770
specimens have been digitized. The end goal of this
project is to make this entire valuable collection
accessible online, and to bring the research potential
of this collection to light.

Funding Sources This work was funded by the
Institute of Museum and Library Services Grant MA-
249382-0.

Technical Session 1: Sauropod & Ornithischian
Dinosaurs (Wednesday, October 18, 2023, 8:00 AM)

SMALL-BODIED ARMORED DINOSAUR
FROM NIGER (IRHAZER SERIES:
TIOURAREN FORMATION) DOCUMENTS
THE BASAL ACQUISITION OF
QUADRUPEDAL POSTURE AND SUBADULT
HERDING BEHAVIOR AMONG
THYREOPHORANS (DINOSAURIA:
ORNITHISCHIA)

DeVries, Raina P.!, Sereno, Paul C.!, Gamonal,
Arturo?, Fontela, Noelia S.}

!Organismal Biology & Anatomy, University of
Chicago, Chicago, Illinois, United States, 2Museo
Paleontologico de Alpuente, Alpuente, Valencia,
Spain, *Geology, University of Oviedo, Oviedo,
Asturias, Spain

A herd of over twenty individuals of a new, small-
bodied, armored ornithischian came to rest in a
circumscribed mud deposit about one meter in depth
in the Tiourarén Formation of Niger. The almost
monospecific, fine-grained deposit also includes
partially articulated remains of the caudal fin skeleton
of the coelacanth Mawsonia. Found in close
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proximity to the overbank deposits were articulated
remains of the sauropod Jobaria, the theropod
Afrovenator, and other vertebrates. The majority of
the mostly disarticulated thyreophoran material is
subadult, with no hatchling and few adult bones
among the thousands interred in the deposit. For the
site and its preserved fossils, we infer a mass
catastrophic event with minimal post-event transport
that rapidly buried an immature herd of
thyreophorans.

The best-preserved bones of the thyreophoran,
including one articulated partial skeleton, were CT-
scanned, then digitally restored and assembled in
Blender and ZBrush to create a complete skeleton.
The resulting nearly mature subadult skeleton was
reconstructed as an obligate quadruped with a length
of 135 cm (trunk max height 35 cm, femur length 11
cm, tibiofemoral ratio 1.3). The narrow and small-
snouted skull bears a handful of thyreophoran
synapomorphies but otherwise generally resembles
the condition of the basal ornithischian
Lesothosaurus. Relatively long cervical vertebrae
support and elevate the skull. Both forelimb and
hindlimb are digitigrade with bound metapodials. The
manus features derived hoof-shaped unguals. Long
sacral ribs and a flattened, laterally-curving
preacetabular process increase the girth across the
hips. The armor is composed predominantly of
isolated parasagittal osteoderms and includes a wide
variety of keeled scutes, some raised into blades as
tall as 3.5 cm. We reconstruct an obligate
quadrupedal posture based on a range of features
including the bound metacarpus, hoof-like manual
unguals, broad pelvis, midshaft femoral fourth
trochanter, and estimated posterior trunk position of
the center of body mass. With a phylogenetic position
basal to Scelidosaurus and eurypodans, this new
African thyreophoran suggests that obligate
quadrupedal posture in armored ornithischians was
acquired at small body size.

Technical Session 10: Euarchontoglires & Xenarthra
(Friday, October 20, 2023, 8:00 AM)

RECONSTRUCTION OF DIETARY
EVOLUTION IN NEW WORLD PRIMATES
(PLATYRRHINI) BASED ON DENTAL
TOPOGRAPHIC ANALYSIS OF EXTANT AND
FOSSIL SPECIES

de Vries, Dorien', Batista, Romina', Maugoust,
Jacob?, Boubli, Jean', Goodhead, Ian!, Beck, Robin
M.!

!School of Science, Engineering, and Environments,
University of Salford, Salford, United Kingdom,
nstitute of Evolutionary Science of Montpellier,
University of Montpellier, Montpellier, France

Modern New World primates (Platyrrhini) exhibit a
diverse range of diets, including folivory, omnivory,
seed predation, and exudate feeding. Numerous fossil
platyrrhines are known, but predictions of their diet
remain controversial, and the overall pattern of
dietary evolution (particularly the number and
direction of transitions between diets) within
Platyrrhini as a whole remains unclear. We
developed a revised 5-category dietary classification
for platyrrhines based on data extracted from 92
published studies, and we used dental topographic
metrics calculated via a novel freeware pipeline to
quantify second lower molar shape of a large
comparative sample of platyrrhines covering 32
genera (20 extant, 12 fossil) and 44 species (31
extant, 13 fossil), totaling 161 specimens (1-10
specimens per extant species, 1-2 specimens per
fossil species). Using our extant platyrrhine sample
as a training set, we used a Quadratic Discriminant
Analysis (QDA) on specimen values and a
phylogenetic flexible discriminant analysis (pFDA)
on species averages to classify the fossil taxa into one
of five dietary categories. Consistent results across
both methods showed that, for example,
Proteropithecia and Cebupithecia were classified as
seed predators, confirming previous hypotheses, and
that the stem alouattine Stirfonia was classified as a
frugivore, unlike it being a folivore as proposed in
previous studies. However, differences in
reconstructed diets between the two methods include,
for example, Neosaimiri being classified as a
frugivore-insectivore in the QDA, but as a seed
predator in the pFDA. The inferred diets of 12 fossil
platyrrhine genera provide key new evidence for
understanding dietary evolution of Platyrrhini. Our
results allow us to identify transitions in the diets of
New World primates, which can be compared against
genomic evidence of dietary evolution, as well as to
assess methodological differences between our
analyses, which are highly relevant to researchers
using discriminant analysis to infer the paleoecology
of extinct species.

Funding Sources This project was supported by
funds from the Natural Environment Research
Council (NERC NE/T000341/1).
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Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

A NON-OTOLITH, ACANTHOMORPH FISH
SPECIMEN FROM THE COON CREEK
FORMATION (LATE CRETACEOUS:
MAASTRICHTIAN) OF MISSISSIPPI, USA

DeWees, Zoe, Jackson, Hayden, Fielitz, Christopher

Biology, Emory and Henry College, Emory, Virginia,
United States

The Late Cretaceous Coon Creek Formation of
western Tennessee and northeast Mississippi is
known for its diverse fauna of invertebrates as well as
vertebrates such as chondrichthyans, teleost fishes,
turtles, plesiosaurs, and mosasaurs. Among the
teleost fishes, the acanthomorph fishes of the Coon
Creek Formation that include the Holocentridae,
Apogonidae, Trachichthyidae, and Bathyclupeidae
are known only by otoliths. A specimen housed at the
Mississippi Museum of Natural Science (MMNS VP-
6195) is the first record of an acanthomoph fish that
is not an isolated otolith. It consists of a nearly
complete skull roof, fragments of the upper and lower
jaws, opercular bones, a cleithrum, as well as the
anterior portion of the trunk with scales. A series of
serrated ridges run along the lateral edges of the
parietals and pterotics. Serrated edges are also
present along the posteriors of the deep opercle and
cleithrum. The upper and lower jaws are poorly
preserved but a single, ornamented supermacxilla is
observed. Ctenoid scales are present on the body but
none are isolated. The lack of a large supraoccipital
rules out several groups including the Apogonidae
and the Holocentridae. The characteristics point to
possible relationships to Ctenothrissa, Aulolepis, or
Hoplopteryx.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

TRIDACTYL FOOTPRINTS REFERABLE TO
ANOMOEPUS SP. FROM THE LATE
JURASSIC-EARLY CRETACEOUS MIST
MOUNTAIN FORMATION OF
SOUTHEASTERN BRITISH COLUMBIA

Dickson, Logan T.!, Arbour, Victoria?

!School of Earth and Ocean Sciences, University of
Victoria, Shawnigan Lake, British Columbia,

Canada, Royal BC Museum, Victoria, British
Columbia, Canada

Two large blocks containing tridactyl footprints from
the Fernie, British Columbia area remained tucked
away in the basement of the Royal British Columbia
Museum for several decades. One block contains a
single partial imprint while the other contains three
well-preserved natural casts, some of which have
skin impressions. These footprints were collected
from the Fording River Operations coal mine near
Elkford in southeastern British Columbia. This mine
collects from the Mist Mountain Formation, which is
a sequence of interbedded sandstone, siltstone, and
mudstone with seams of bituminous and
semianthracite coal. This formation is representative
of a period of repeated transgression and regression
of the epeiric Fernie Sea during the Late Jurassic to
Early Cretaceous. Previously documented dinosaur
footprints from Elk Valley coal mines include
sauropods as well as small to large ornithopods and
theropods. We used traditional morphometrics to
compare our footprints to other tridactyl ichnogenera
from the Jurassic-Cretaceous boundary, and digitally
modeled the footprints to generate false depth maps
and isolines to define their outlines which we used to
take measurements of interdigital angles and the
anterior triangle. The footprints are 20.4-21.9 cm
long and have wide interdigital angles, a high width
to length ratio, and an anterior triangle length to
width of 0.48-0.51. The prints lack sharp claw
impressions. Digital pads are distinct and separated
by double creases. Overall, these characteristics point
to a small ornithischian trackmaker, possibly a small
ornithopod, and the presence of double creases
between the digital pads is diagnostic for the
ichnogenus Anomoepus. Similar small-to-medium
ornithopod tracks have previously been identified
from the Fording River Operations mine, but all lack
double creases and are referable to the ichnogenus
Neoanomoepus. This indicates that there were at least
two small ornithischians present in the Mist
Mountain Formation of southeastern British
Columbia during the Late Jurassic to Early
Cretaceous.

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

NEORNITHINE RANGE RESPONSE TO
PALEOGENE GLOBAL WARMING

Dickson, Meig C.
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Biology, New Mexico State University, Las Cruces,
New Mexico, United States

Previous instances of dramatic climate change in
Earth’s history remain our primary point of
comparison in order to understand anthropogenic
climate change today. The Paleocene-Eocene
Thermal Maximum (PETM) is the most recent
instance of rapid warming similar to present
conditions, and the reactions of mammal and plant
groups to this event have been studied extensively.
The response of birds, however, is poorly known.
Modern day birds have shifted range as climates have
warmed in the past epoch. As such, the ranges of
birds before and after the PETM require examination
for similarities to present behavioral patterns. Change
in range is measured in a few ways: overall change in
latitude and longitude, as well as change in median
range position and overall range size across geologic
ages. These changes are then correlated with climatic
shifts as seen during the PETM. Records gathered
from the Paleobiology Database were cross-
referenced and compared across the Paleocene and
Eocene epochs for all avian taxa. Expansion into
higher latitudes is seen for the global avian range in
this period. Furthermore, individual clades such as
Sandcoleiformes or Gastornis and its relatives show
expansions out of narrow ranges into new
hemispheres. Range expansions across clades were
accompanied by increases in taxonomic diversity and
number of fossil occurrences. These changes seem to
be unique to avian fossils and not reflective of global
taphonomic trends, pending further study. This
tentatively indicates that avian responses to rapid
warming have remained similar across evolution
through the Cenozoic, potentially due to increased
average avian mobility via flight. Future work will
look for other changes that may have accompanied
range shift in birds during this climatic shift.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

PARDON MY PLASTER: REANALYSIS OF
THE HISTORICALLY IMPORTANT
APATOSAURINE SPECIMEN UW15556

Diepenbrock, Julian E., Clementz, Mark T.

Department of Geology and Geophysics, University
of Wyoming, Laramie, Wyoming, United States

UW15556, most recently identified by Tschopp
(2015) as Brontosaurus parvus, is a historically

important apatosaurine specimen discovered in
Wyoming in 1901. Excavated by C.W. Gilmore from
Sheep Creek Quarry E, it was originally housed in
the Carnegie Museum collections (CM 563), where it
was the subject of numerous papers, including
Hatcher’s 1902 description of the articulated forelimb
of the specimen, the first known for a sauropod, and
most notably Gilmore’s 1931 beautifully figured
monograph on the Carnegie Museum apatosaurines.
In the mid-1900s, University of Wyoming Geological
Museum curator negotiated its return to the state in a
trade of some mammal fossils to the Carnegie in
return for the specimen. It has been on display in the
UW Geological Museum ever since. As a result of
the early research focus on the specimen, which was
then identified to Apatosaurus excelsus, the specimen
became a common reference for the species and
genus. Gilmore’s figures have become a common
reference for the anatomy of the specimen, however
they often omitted the high level of reconstruction
that many of the preserved bones have undergone,
particularly the cervical and dorsal vertebrae. This
has led to the specimen being assigned characters
based on elements entirely composed of plaster in
even the most recent phylogenetic studies that
include it. Due to its historically and phylogenetically
important status, it is imperative to fully assess the
level of reconstruction and determine which
phylogenetically important features are truly present.
UW 15556 also serves as an important reminder that
Bone Wars era sauropod specimens warrant renewed
physical investigation.

Funding Sources University of Wyoming
Department of Geology and Geophysics

Preparators' Poster Session (Thursday, October 19,
2023, 4:30 - 6:30 PM)

DETECTING EROSION AT THE ENGARE
SERO HOMINID FOOTPRINT SITE,
TANZANIA, AND IMPLICATIONS FOR IN
SITU TRACKWAY CONSERVATION

Dill, Vanya L., Zimmer, Brian, Marshall, Scott,
Liutkus-Pierce, Cynthia

Appalachian State University, Morrisville, North
Carolina, United States

Regardless of who or what made them, trackways
and other trace fossils provide important
paleobiological information that is not easily
acquired from bones. However, trackways are

SVP 2023 Program Guide 146



difficult, sometimes impossible, to collect and often
must be left in situ, where they are subject to
degradation due to erosion. To compound the issue,
the conditions that favor the preservation of tracks,
such as fine grain size often correspond with those
that make the tracks highly susceptible to erosion
once uncovered. The more eroded a print becomes,
the less reliable information extrapolated from it is.
In this study we looked at the late Pleistocene Engare
Sero footprint site in Tanzania, which is home to over
400 early hominin footprints. These prints provide
insights into the physical stature and social groupings
of the printmakers. Located in an ephemeral stream
channel, the site floods on a regular basis. The
frequent flooding of the site makes water-induced
erosion a major concern for those researching and
working to preserve the prints found here. A previous
study (2010-2017) quantified the rate of erosion at
three particularly well preserved prints and noted
significant degradation during the study interval.
Sometime between 2013 and 2015, an unknown party
erected a stone and concrete wall and fencing system
around the footprint site. Since the date of installation
is unknown, the original study was unable to account
for any influence of the wall on the erosion of the
prints. The purpose of this study is to assess the
efficacy of the wall and fence system in reducing
erosion rates by keeping both people and moving
water off the footprinted strata. For this study, we
used images collected from the same three prints in
2017 and 2022 to photogrammetrically generate 3D
models, which we then compared using point cloud
comparison algorithms to identify areas of change.
We selected this technique because it is a low-cost
and non-invasive method to quantify erosion at any
site, including those without permanent ground
control points. The technique also maintains
methodological consistency with the previous study.
By comparing our results to the results of the
previous study we aim to 1) determine if additional
mitigation techniques are necessary for the long-term
sustainability of the Engare Sero footprint site and 2)
help conservationists decide whether strategically
placed walls are actually an effective and cost-
efficient way to reduce erosion at other vulnerable
sites.

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

BONES TO BYTES: COMPUTED
TOMOGRAPHY DATA PREPARATION AND
VISUALIZATION STRATEGIES FOR LARGE,
COMPLEX FOSSIL DATASETS

Dougan, Lindsay G., Lessner, Emily, Petermann,
Holger, Lyson, Tyler, Panigot, Eldon, Duffy,
Franklin

Earth Sciences, Denver Museum of Nature &
Science, Denver, Colorado, United States

Paleontologists often encounter massive clusters of
bone encased in logistically difficult matrix that
prove challenging for traditional mechanical
preparation methods. Imaging methods such as
computed tomography (CT) scanning allow for
visualization of elements through digital preparation
of such large, jacketed, unprepared, complex fossils.
Here, we scanned a 0.75m?, 550kg burlap-field jacket
reinforced with wood 2X4’s that contained an
assortment of fossils. The specimen was scanned
using a 6MeV system at the North Star Imaging
facility in Aliso Viejo, California. The output data
was provided as two datasets; 1) 350mm voxel size
and 20.1GB file size; and 2) 244mm voxel size and
88.7GB file size. The lower-resolution dataset was
useful for preliminary data review as a “scouting”
dataset because it was less computationally
demanding and contained sufficient detail for relating
major and most minor skeletal remains in the fossil.
The higher-resolution dataset provided more
anatomical detail but required a unique, novel digital-
preparation approach due to the large file size. We
faced several challenges with the higher-resolution
dataset that required adjustments to our standard
workflow; the most-limiting factor was
computational resources that made working
simultaneously on the dataset with a larger team
difficult. The full 89GB fossil dataset could not be
opened on all workstations. To address this, we
cropped the full dataset into eight 11GB orthogonal
blocks. The bulk of segmentation work took our team
of 10 over 5000 hours. We imported each discovered
fossil element as a segmented Region of Interest
(ROI) back into the full, uncropped 89GB dataset for
final cleanup and 3D visualization. Here, we
encountered issues with global coordinate
positioning, realignment, and merging of fossil ROIs.
We eventually solved these issues by importing each
fossil ROl into the full dataset, resetting the
coordinates as needed, and resampling geometry of
the fossil ROI into the full dataset. To assist with 3D
rendering and visualization we created mesh proxies
for the matrix block and jacket. This eased the
computational requirements for visualizing the final
segmentation results. Our findings demonstrate the
challenges and solutions for managing large fossil
CT-datasets collaboratively, offering insights into
potential solutions for improving the efficiency and
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accuracy of segmentation, meshing, and post-
processing of large data sets.

Funding Sources National Science Foundation,
National Geographic, Lyda Hill Philanthropies

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

FIRST U-PB CA-ID-TIMS AGE CONSTRAINTS
ON POLAR DINOSAURS FROM THE PRINCE
CREEK FORMATION, NORTHERN ALASKA

Druckenmiller, Patrick S.!, Johnson, Kirk?,
Ramezani, Jahandar?, Tsukui, Kaori3, McCarthy,
Paul, Perry, Zackary R.%, Flaig, Peter’, van der Kolk,
Dolores®, Brown, Caleb’, Erickson, Gregory M.3

"University of Alaska Museum of the North,
University of Alaska Fairbanks, Fairbanks, Alaska,
United States, ?National Museum of Natural History,
Smithsonian Institution, Washington, District of
Columbia, United States, *Department of Earth,
Atmospheric and Planetary Sciences, Massachusetts
Institute of Technology, Cambridge, Massachusetts,
United States, “Department of Geosciences,
University of Alaska Fairbanks, Fairbanks, Alaska,
United States, SBureau of Economic Geology,
University of Texas at Austin, Austin, Texas, United
States, SDepartment of Geography and Environmental
Studies, Texas State University, San Marcos, Texas,
United States, ’Royal Tyrrell Museum of
Palacontology, Drumheller, Alberta, Canada,
8Department of Biological Science, Florida State
University, Tallahassee, Florida, United States

The Upper Cretaceous Prince Creek Formation (PCF)
of northern Alaska is recognized as one of the most
important units for understanding ancient polar
terrestrial ecosystems in the Mesozoic. The PCF
preserves a rich assemblage of avian and non-avian
dinosaurs, mammals, and fishes. It was deposited at
the northernmost extremes of Laramida, well above
the paleo-Arctic Circle. By virtue of its geographic
location, it provides key faunal and floristic data
necessary to address broader questions concerning
climatic regimes, faunal provinciality, and
evolutionary patterns in Laramidia. Fundamental to
such cross-latitudinal comparisons is precise
correlation of continental successions across the
Western Interior Basin (WIB). While recent high
precision geochronological frameworks have been
developed for important fossil-bearing formations at
mid-latitudes in the WIB, comparable data from high

latitude settings are lacking. Here we present new U-
Pb zircon geochronology by the high-precision CA-
ID-TIMS method from three bentonites interlayered
with the most fossiliferous sections of the PCF along
the lower Colville River, including just above the
well-known Liscomb Bonebed. Our new dates range
from 72.974 = 0.019 Ma to 72.770 + 0.048 Ma (20
internal uncertainties) and constrain deposition of the
fossiliferous portions of the PCF to the late
Campanian—nearly 4 million years older than
previous radiometric results (~69 Ma; early
Maastrichtian). The fossiliferous portion of the PCF
correlates with more southerly terrestrial successions
including: 1) lower Unit 4 of the Wapiti Formation
(west-central Alberta); 2) the Edmontosaurus regalis-
Pachyrhinosaurus canadensis (73.1-71.5 Ma)
dinosaur assemblage zone of the Drumheller Member
of the Horseshoe Canyon Formation (southern
Alberta); and 3) the uppermost Kaiparowits
Formation (southern Utah). In east-central Montana,
PCF deposition largely overlaps with the upper
marine Bearpaw Shale. The newly recognized late
Campanian age for the PCF fauna helps to better
target appropriate age-equivalent units for cross-
latitudinal faunal comparisons. Importantly, these
findings augment the latitudinal range of known
Campanian dinosaurs, which are critical to testing
hypotheses of dinosaur provinciality in Laramidia,
including the existence of a distinctive polar fauna
known as the Paanaqtat Province.

Funding Sources National Science Foundation EAR
1226730 and EAR 1736515

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

THE CURSE OF THE MUMMY’S HAND:
DIGIT CONSOLIDATION WITH MULTI-
DIGIT NAIL PARTICIPATION REVEAL A
NOVEL FORM OF SYNDACTYLY IN THE
HAND OF A MUMMIFIED EDMONTOSAURUS

Drumheller, Stephanie K.!, Boyd, Clint A.2, Mayhall,
Miles', Stalker, Emma', Householder, Mindy?

'Earth and Planetary Sciences, University of
Tennessee, Knoxville, Tennessee, United States,
2Fossil Resource Management Program, North
Dakota Geological Survey, Bismarck, North Dakota,
United States, 3State Historical Society of North
Dakota, Bismarck, North Dakota, United States
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A trend towards digit consolidation in the manus
within Ankylopollexia, eventually forming a unified
“mitten” of soft tissue encasing multiple digits, has
been inferred from trackway and rare soft tissue
evidence. Detailed morphological descriptions of this
unusual hand morphology have been hindered by
ambiguous or poorly preserved soft tissues and a lack
of identified osteological correlates. An exceptionally
well-preserved specimen of Edmontosaurus (NDGS
2000) that includes a right manus with associated
dermal tissues provides an unprecedented opportunity
to explore the interplay of soft and bony tissues in
this structure. Computed tomographic (CT) scanning
was used to assess the morphology of the soft tissues
and underlying bones. Instead of preserving more
flexible, semipalmated webbing between the digits,
which would allow independent movement of
individual digits, this specimen exhibits a complex
form of syndactyly, in which adjacent digits are more
completely bound by soft tissues, restricting their
mobility and forming a functionally unified structure.
Digits III and IV are indistinguishably bound together
by soft tissue, while digit I is also tightly connected
via soft tissue from the proximal end through the base
of the ungual, leaving only the nail of digit I
independent. In contrast, a single, enlarged nail
bridges the distal ends of digits III and IV. While
adaptational syndactyly is known in a small number
of extant taxa, and congenital conditions resulting in
syndactyly are documented across much of
Tetrapoda, nails are typically either retained in each
individual digit (as in digit II) or lost completely.
This fossil represents the first example of nail
interaction across multiple digits, resulting in a
highly stabilized, consolidated manus. This unique
condition likely results from digit IV in basal
ornithopods being reduced and likely lacking a nail
prior to the evolution of this structure. By comparing
the morphology of this specimen to existing
trackway, skeletal, and rare soft tissue data, it
becomes possible to better track the evolution of this
novel style of syndactyly, from the fully separate
digits in basal ornithopods, to the complete
syndactyly between digits III and IV, with partial
participation of digit II, present in hadrosauroids. By
drawing from these multiple lines of evidence, a
more wholistic interpretation of the evolution,
development, and function of the hadrosaurian manus
is possible.

Funding Sources This research was funded by the
David B. Jones Foundation, the state of North
Dakota, and the University of Tennessee Center for
Student Success.

Technical Session 1: Sauropod & Ornithischian
Dinosaurs (Wednesday, October 18, 2023, 8:00 AM)

FINITE ELEMENT ANALYSIS HIGHLIGHTS
CHANGES IN FEEDING MECHANICS IN A
CRANIAL ONTOGENETIC SERIES OF
CORYTHOSAURUS CASUARIUS
(ORNITHOPODA: HADROSAURIDAE)

Dudgeon, Thomas, Evans, David

University of Toronto, Toronto, Ontario, Canada

Lambeosaurines, a lineage of duck-billed herbivorous
dinosaurs, exhibit extreme modifications to the facial
skeleton, where the premaxillae, nasals, and
prefrontals are modified to form their supracranial
crests. The juveniles are crestless, and the crest
developed through ontogeny. The crests are
hypothesized to have facilitated intraspecific
communication via sound production and sociosexual
visual display. Oddly, these delicate crests are
extensions of the premaxillae and nasals onto the
skull roof, where stress from feeding is usually
dissipated in amniotes. Here, we use finite element
analysis (FEA) to investigate the stress distribution
throughout the skull of an ontogenetic series of the
lambeosaurine Corythosaurus casuarius during
simulated feeding. This ontogenetic series may also
provide insight into the evolution of feeding
mechanics in hadrosaurids, from the plesiomorphic
crestless state to the derived crested state. Two
juveniles, a subadult, and an adult were CT scanned
and segmented to generate 3D models of the skull
and lower jaws for manipulation. The models were
then retrodeformed to repair missing or damaged
areas. Jaw muscles were reconstructed to calculate
maximum muscle input forces, and restraints were
placed on the anterior aspect of the premaxillae and
jaw joints to simulate biting vegetation. The
reconstructed models were then subjected to FEA to
map the distribution of stress throughout the skulls
during biting and chewing, with the bone and dental
batteries modeled as separate materials. Results
demonstrate a change in stress distribution through
ontogeny. Crestless juveniles transfer stress
posterodorsally, primarily through the lateral
processes of the premaxillae, whereas the crested
subadult and adult dissipate less stress through the
premaxillae, instead concentrating it in the temporal
region and facial skeleton. The pattern of stress
observed here differs from that of other previously
described dinosaur groups, where stress is dissipated
posteriorly through the roof of the snout. These
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results suggest that the expansion of the premaxillae
and nasals over the skull roof to form the crest altered
the distribution of stress in the lambeosaurine skull
during feeding. This pattern in an adult
lambeosaurine differs from previous work done on
other ornithopods and suggests the potential for
evolutionary trade-offs between feeding efficiency
and the development of bizarre cranial structures in
lambeosaurine evolution.

Funding Sources This research is funded by an
Ontario Graduate Scholarship and NSERC Vanier
Canada Graduate Scholarship to TD, and a NSERC
Discovery Grant to DE (RGPIN-2018-06788).

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

FOSSILS IN FOCUS: ASSESSING THE
POTENTIAL OF ACCELERATING DIGITAL
PREPARATION WITH AI-ASSISTED
SEGMENTATION ACROSS MULTIPLE
FOSSIL TYPES

Duffy, Franklin!, Petermann, Holger!, Lessner,
Emily', Dougan, Lindsay G.!, Lyson, Tyler!, Chin,
Karen?

'Earth Sciences, Denver Museum of Nature and
Science, Denver, Colorado, United States,
2Geological Sciences, University of Colorado
Boulder, Boulder, Colorado, United States

Computed tomography (CT) scanning has
revolutionized the study of vertebrate fossils,
providing a non-destructive method to examine
specimens through digital preparation and
endocasting. However, generating accurate 3D
models of fossil specimens from CT data remains a
challenging and time-consuming task, especially for
fossils that have not been mechanically prepared.
Reducing the significant time commitment of studies
that utilize scan data would tremendously increase
the output of digital reconstructions and related
research. Artificial intelligence (Al) is one potential
tool that could be used to accomplish this. Al can
learn from a small training dataset of segmentations
created by an experienced technician or researcher
and use the data to segment an entire scan. Here, we
evaluate the ability of Al to segment CT data of
fossils using scans of varying quality to identify
optimal practices and novel applications of this
approach across a wide range of fossil types. We
trained regression models and convolutional neural

networks (CNNs) created for clinical scan data to
segment fossil and zoological specimens in various
stages of preparation. We used Random Forest and
U-Net model architectures because of their
integration in the 3D visualization software,
Dragonfly. Regression models were faster to train
and more computationally efficient, while CNNs
could recognize the more complex patterns in the CT
data. Tissues of zoological specimens were easily
separated using regression models, providing a
baseline expectation for optimally segmented fossil
data. Fossils show a range of success based on level
of preparation and typically require using a CNN.
Sutures of fully prepared fossils can be mapped,
allowing for easier bone-by-bone segmentation.
Compressed vertebrate fossils can be digitally
separated from their matrix but require additional
post-processing to separate adjacent elements.
Remains encased in coprolites and concretions are
challenging for Al and often require considerable
manual corrections to create accurate 3D models;
however, CNNs can locate elements in these
specimens that might otherwise go unnoticed. Our
study shows that Al can be highly effective in future
efforts to digitally prepare a diverse array of
vertebrate fossils. Future development of a neural
network specifically designed for segmenting fossil
CT data will strengthen the growing relevance of
machine learning in paleontology and save
researchers countless hours in the long run.

Funding Sources Denver Museum of Nature and
Science, National Geographic Society, David B Jones
Foundation, Lyda Hill Philanthropies

Technical Session 1: Sauropod & Ornithischian
Dinosaurs (Wednesday, October 18, 2023, 8:00 AM)

ONTOGENETIC ANALYSIS OF A JUVENILE
BRAINCASE OF DRYOSAURUS ELDERAE
(DINOSAURIA: ORNITHOPODA) FROM THE
UPPER JURASSIC MORRISON FORMATION
OF UTAH: NEW PHYLOGENETIC
IMPLICATIONS FROM COMPUTED
TOMOGRAPHY

Dunfee, Daniel R.!, Ridgely, Ryan?, Lamanna,
Matthew?, Witmer, Lawrence M.?

'Honors Tutorial College, Ohio University, Racine,
Ohio, United States, Heritage College of Osteopathic
Medicine, Ohio University, Athens, Ohio, United
States, 3Section of Vertebrate Paleontology, Carnegie
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Museum of Natural History, Pittsburgh,
Pennsylvania, United States

Ongoing analysis of skulls of the early-diverging
iguanodontian ornithopod dinosaur Dryosaurus
elderae from the Upper Jurassic Morrison Formation
of Dinosaur National Monument (Utah) using
computed tomography (CT scanning) provides new
insight into ontogenetic changes in the braincase,
with potential implications for dryosaurid phylogeny.
The three skulls referred to D. elderae differ in size
and comprise an intraspecific growth series of three
distinct ontogenetic stages: a juvenile (CM 11340), a
subadult (CM 3392), and an isolated adult
basicranium (CM 87688). The braincase of CM
11340 represents one of the ontogenetically youngest
and most complete examples among non-
hadrosauroid ornithopods, and prior analyses
indicated clear signs of juvenility, such as its small
size and proportionally large orbits, short face, and
large neurocranium. Our studies confirm those
findings, but CT scanning reveals new details of
braincase and endocranial structure. Slice thicknesses
were 25 pm for CM 11340 and CM 87688 and 300
pm for CM 3392. The CT data were analyzed using
both automated and manual segmentation within
Amira-Avizo. The resulting surface models of the
preserved braincase elements of CM 11340 are of
high fidelity and were exported to Maya for
reassembly and restoration. Comparisons with
ontogenetically older conspecifics (CM 3392, CM
87688) and a juvenile individual of the Tanzanian
dryosaurid Dysalotosaurus lettowvorbecki revealed
that, in CM 11340, the abducens canals and
trigeminal foramina are not fully enclosed within the
parabasisphenoid or prootic, respectively, whereas in
CM 3392 and CM 87688 both structures are fully
formed. A well-developed floccular recess was found
in all three D. elderae specimens, suggesting that this
species had relatively rapid visual reflexes that would
benefit a small, unarmored animal. The surprising
discovery of a theropod-like caudal tympanic recess
in all three D. elderae specimens raises questions
about the distribution of this feature in other
ornithopods. Additional findings have phylogenetic
implications for Dryosauridae, such as the
ontogenetic exclusion of the supraoccipital from the
foramen magnum. These new findings from the
restored braincase of CM 11340 reveal additional
intraspecific ontogenetic changes in cranial structure,
support the separation of D. elderae from Dryosaurus
altus, and enable the generation of a brain endocast
for further analysis of ontogenetic changes in brain
shape.

Funding Sources DRD—Ohio Univ. (OU) Honors
Tutorial College. LMW & RCR—NSF 10B-
0517257, 10S-1050154, 10S-1456503; SRC 2021-
02973 & OU Heritage College of Osteopathic
Medicine.

Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

THIS IS NO CAVE: PROACTIVE INVENTORY
OF THE PLIO-PLEISTOCENE CAMP RICE
FORMATION IN ORGAN MOUNTAINS-
DESERT PEAKS NATIONAL MONUMENT,
NEW MEXICO

Dunn, Colin R.!, E1 Adli, Joseph J.2

"Las Cruces District Office, Bureau of Land
Management, Las Cruces, New Mexico, United
States, 2Paleontology, Bargas Environmental
Consulting, LLC, San Diego, California, United
States

The Bureau of Land Management (BLM) Organ
Mountains-Desert Peaks National Monument
(OMDPNM) in southern New Mexico was
designated in 2014 by Presidential Proclamation for
its visual, cultural, geological, ecological, scientific,
and paleontological resources. At that time, the most
important Cenozoic fossils within OMPDNM were
from cave deposits, most notably Shelter Cave and
Aden Crater (latest Pleistocene—earliest Holocene).
Beyond these cave deposits, no other scientifically
important Pleistocene fossils were known from
OMDPNM, despite containing exposures of the
fluvial facies of the Camp Rice Formation, which are
well-known for preserving late early Blancan—early
Irvingtonian paleofauna. Most of the discoveries in
the Camp Rice have occurred where the unit forms
escarpments and low hills (e.g., La Union, Tonuco
Mountain, Rincon Arroyo, and Hatch), but little
effort has been made to survey the wide exposures
southeast of Las Cruces, including within
OMDPNM.

In 2019 and 2022, the BLM contracted proactive
inventories focused on the fluvial facies of the Camp
Rice Formation within the southernmost end of
OMDPNM, straddling the northern portions of the
North Franklin Mountains. These inventories utilized
transects to provide a systematic study of the three
field areas, capturing outcrops that conventional
paleontological survey methods might miss. In total,
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the inventory areas occupied 9,703 acres of
OMDPNM, and by the end of the two field seasons,
approximately 3,140 acres had been directly surveyed
by consultant field crews over a total of five weeks
using seven paleontologists. Detailed stratigraphic
sections were produced for each inventory area,
which allowed for increased understanding of the
local Camp Rice geology. A total of 124 fossil
localities were discovered, yielding numerous bone
fragments, plant remains, and insect burrows. Six
specimens were determined to be scientifically
important, including a canine phalanx, equid tooth
and caudal vertebra, partial cervid dentary, distal
camelid humerus, and proximal femur of Arctodus
sp. The discovery of Arctodus within the Camp Rice
Formation is notable as it dates that portion of the
section to the Irvingtonian and is also only the second
known occurrence of this taxon from the Formation.
Future inventory is expected to produce more
scientifically important specimens and will help
correlate the Camp Rice Formation exposures within
OMDPNM to those west of the Rio Grande River.

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

HYDROGEN PEROXIDE BREAKDOWN OF
FOSSILIFEROUS SEDIMENTS FROM UPPER
CRETACEOUS MICROVERTEBRATE SITES
IN THE WILLIAMS FORK FORMATION,
NORTHWESTERN COLORADO

Dunn, Renee, Wurtz, Alyssa L., Heckert, Andrew B.

Geological and Environmental Sciences, Appalachian
State University, Acworth, Georgia, United States

Vertebrate paleontologists identify the bulk of past
diversity by collecting microvertebrate fossils. Screen
washing is a technique commonly used by
paleontologists to reveal microvertebrate fossils by
some combination of soaking and sieving
fossiliferous sediment. We collected sediment from
two sites in the Upper Cretaceous (Edmontonian),
Williams Fork Formation (WFF) in northwestern
Colorado— Rebecca’s Hollow (RH) and Super
Charger Heaven (SCH). Rebecca’s Hollow yields
osteichthyans (bony fish), amphibians, turtles,
crocodiles, dinosaurs, and mammals. We have found
similar fossils such as crocodilian teeth and gar scales
from SCH and expect to find many more due to its
close proximity to RH.

Traditional screen washing processes of WFF
sediments began with weighing ~600 grams of

sediment, placing them into sieves, and soaking in
gently agitated water for 24 hours. Afterwards, the
sieves were taken out to dry and weighed again to
calculate the amount of sediment lost. This method
showed an average of 56% sediment breakdown at
RH and 80% at SCH. Anecdotal reports suggest that
the addition of 3% hydrogen peroxide (H20,)
improves sediment breakdown, apparently by
assisting in breaking bonds between clay particles.
Greater breakdown results in a higher concentration
of fossils relative to sediment, improving picking
efficiency. After verifying that H,O, did not degrade
fossils it was added to the screen washing process.
Thus, we placed the sediment in a separate bucket
filling it with 3% H>O; until the sieves were
completely submerged; letting them soak for 5-30
minutes. During this we observed off gassing as the
clays were breaking down, until the sieves were
relocated to the screen washing station to replicate
the traditional process. This method showed an
increased average breakdown of 87% for RH and
95% for SCH. This addition has reduced the
concentrate for picking by ~70% making this a more
efficient method of screen washing for the recovery
of microvertebrate fossils. Hydrogen peroxide (3%)
is not an especially hazardous chemical and our tests
have not shown any visible damage to the
microfossils. Re-washing previously screen washed
concentrate from RH with H,O, resulted in 47%
additional breakdown, and fossils were immediately
recovered from this concentrate that were not seen
previously, supporting the importance of H,O» in
retrieving microfossils from fossiliferous sediment.

Funding Sources We acknowledge support from our
Office of Student Research for funding.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

A DESCRIPTION OF A NEW CHADRONIAN
VERTEBRATE MICROSITE FROM THE
WHITE RIVER GROUP OF NEBRASKA, U.S.A.

Dunne, Aidan M.!, Jacisin, John?, Moore, Jason R.3

'Earth & Planetary Science, University of New
Mexico, Albuquerque, New Mexico, United States,
’Integrative Biology, University of Texas, Austin,
Texas, United States, *Honors College, University of
New Mexico, Albuquerque, New Mexico, United
States

The White River Group contains an incredibly rich
paleontological record spanning the late Eocene and
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early Oligocene epochs. Here we describe a new late
Chadronian vertebrate microsite sampled from
Pogonomyrmex occidentalis hills in Toadstool
Geologic Park in Nebraska. This locality represents
one of the last samples of White River biodiversity
before the Eocene-Oligocene transition (EOT), which
is characterized by significant high latitude cooling
associated with the formation of ice caps in
Antarctica. Data from this locality will provide a pre-
EOT estimate of microvertebrate biodiversity and
faunal composition that can be used to better
understand the influence of the climate shift at the
end of the Eocene.

We sampled 1468.4 grams of sieved material which
yielded 32.9 grams of fossil material. From this fossil
material we recovered 416 identifiable
microvertebrate specimens and 228 identifiable plant
specimens. The microvertebrate assemblage was
dominated by mammals (258 identifiable teeth) and
reptiles (56 identifiable elements, the majority of
which are Peltosaurus scutes). As is typical of White
River microvertebrate localities, the mammalian
portion of the fauna (comprising 9 identified species)
was primarily composed of rodents, lagomorphs, and
eulipotyphlans (including Eumys, Ischyromys,
Paleolagus, and Micropternodus). Among the plant
remains we were only able to identify the genus
Celtis with confidence, but a range of seed
morphotypes were observed. Comparisons of this
fauna with other spatially and temporally similar
localities will provide context for the diversity
observed here.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

EVOLUTION OF THE ARCHOSAURIAN
SHOULDER MUSCULATURE

Dupont, Caitlyn', Green, Anna C.!, Hutchinson, John
R.2, Burch, Sara H.!

'Biology, SUNY Geneseo, Geneseo, New York,
United States, 2Royal Veterinary College, Hatfield,
United Kingdom

The evolution of the shoulder musculature along the
line to extant birds, particularly those changes related
to the evolution of flight, has long been a topic of
investigation. Previous studies have reconstructed the
forelimb musculature of various nonavian theropod
dinosaurs based on the myology of extant archosaurs,
but the timing and sequence of the changes in these

muscles have yet to be analyzed in a broad
phylogenetic context. In this study, we investigated
the anatomy of the musculature crossing the shoulder
(glenohumeral) joint in a diverse array of archosaurs,
turtles, and lepidosaurs to gather insights into the
evolution of these muscles along the line to birds.
The prior reconstruction of the myology of the early
theropod Tawa hallae from the Late Triassic of New
Mexico provided a basis for the identifying variation
in the muscles of interest. We gathered data from
published studies on muscle morphology, origin and
insertion sites in birds, crocodylians, lepidosaurs, and
turtles, which were used to formulate characters with
discrete states to capture the variation present along
this lineage. These characters were then coded in a
phylogenetically broad sample of extant and extinct
taxa, and ancestral states were reconstructed along
the evolutionary lineage to birds using maximum
likelihood to investigate the sequence of changes in
the musculature. The pattern of myological evolution
is complex, especially involving the transition to the
modern avian shoulder architecture. Certain muscles,
such as Trapezius and Triceps brachii, show a
substantial amount of variation in extant taxa, which
leads to uncertainty in their ancestral states. The
identification of homologous attachment sites and
osteological correlates for their attachment sites
allows us to trace these changes in extinct
archosauromorph taxa and better understand how the
morphology of these muscles has evolved along this
lineage.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

UNIQUE PRESERVATION AND REE
ENRICHMENT OF FAMENNIAN FOSSILS
FROM THE WATERLOO FARM DEPOSIT,
SOUTH AFRICA

During, Melanie A.!, Goderis, Steven?, Gess, Rob?,
Claeys, Philip?, Ahlberg, Per!

"Uppsala Universitet, Uppsala, Sweden, *Vrije
Universiteit Brussel, Brussels, Belgium, *Albany
Museum, Grahamstown, South Africa

The Waterloo Farm deposit, a lagerstétte within the
Witpoort Formation (Late Devonian, late Famennian)
that outcrops near Grahamstown/Makhanda in South
Africa, records a high-paleolatitude (approximately
70° S) estuarine ecosystem. It preserves a wide range
of organisms such as charophytes, seaweeds, land
plants, molluscs, arthropods, and a wide range of
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vertebrates including adult and juvenile fish as well
as tetrapods. Soft tissue preservation is common, with
remarkable examples like the oldest known lampreys.
Despite being found within a diagenetically altered
matrix that has undergone greenschist
metamorphism, the fossils are morphologically well-
preserved. To understand the geochemical
composition of the fossils, multiple specimens
including a trilete megaspore, a Hyneria-type fish
scale, a Hyneria fin fragment, and a bivalve, were
analyzed using micro-X-ray fluorescence. The results
showed that the phosphates present in the Waterloo
Farm fossils were enriched in REEs, which suggests
that these elements may have played a role in the
unique preservation of the fossils. It is possible that
the mineralogically diverse sediment in the area,
which underwent metamorphosis, may have
contributed to the high levels of REEs found in the
bone matrix. The discovery of this REE enrichment
raises questions about the role of these elements in
fossil preservation and their potential use as a marker
for paleoenvironmental conditions. Further
investigation is needed to fully understand the origin
and significance of the REE enrichment in the
Waterloo Farm fossils.

Funding Sources This research is supported by the
Swedish Research Council (2020-03685).

Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

CASE STUDIES IN THE MANAGEMENT OF
FEDERAL PALEONTOLOGICAL
COLLECTIONS AND RECOMMENDATIONS
FOR THE FUTURE

Eaton, Carrie', Breithaupt, Brent H.2, Krishna,
Janaki’, MacKenzie, Kristen*, Prassack, Kari’,
Rountrey, Adam N.5, Santucci, Vincent’,
Schumacher, Bruce?, Liggett, Gregory A.°

"University of Wisconsin Geology Museum,
Madison, Wisconsin, United States, 2Bureau of Land
Management — Wyoming State Office, Cheyenne,
Wyoming, United States, 3Natural History Museum
of Utah, Salt Lake City, Utah, United States, “Denver
Museum of Nature and Science, Denver, Colorado,
United States, *National Park Service, Page, Arizona,
United States, *University of Michigan Museum of
Paleontology, Ann Arbor, Michigan, United States,
"National Park Service, Washington, District of
Columbia, United States, {USDA Forest Service,
Lakewood, Colorado, United States, Bureau of Land

Management — Montana State Office, Billings,
Montana, United States

Federal land management agencies, most notably the
Bureau of Land Management, National Park Service,
and the U.S. Forest Service, are responsible for
protecting some of the United States’ richest and
most diverse paleontological localities. Federal
paleontological resources, protected under the
Paleontological Resources Preservation Act, span
geologic time and include globally significant fossil
localities preserving America’s Paleontological
Heritage. Federal agencies are ultimately responsible
for these vast and diverse scientific collections, most
of which are curated and made accessible in non-
federal repositories (NFRs). These NFRs (e.g.,
universities; state, tribal, or local museums) serve as
custodians and stewards for federal paleontology
collections, and their staff are tasked with ensuring
access and long-term preservation. The NFR
managers work cooperatively with federal partners to
curate specimens and share collection data, but the
migration of digital data to federal collection
management systems is especially challenging due
their vast number, differences in how federal
agencies manage their collections, and a lack of
funding for collections work. Legacy collections of
fossil material collected prior to the existence of
computerized databases and a reduced number of
paleontology staff positions in the federal
government present additional limitations. The
Society for the Preservation of Natural History
Collection (SPNHC) Sessional Committee on U.S.
Federal Collections has compiled a series of case
studies, best practices, and recommendations for the
care and management of federal collections. Through
these cooperative efforts, this committee has
identified ways in which the goals of federal and non-
federal partners could be met more efficiently and
effectively to the benefit of both parties. These are
(1) harmonization of repository agreements across
agencies, (2) establishment of regularly available
federal funding and grants to support care for
specimens collected from federal lands, and (3)
increasing discoverability of federal specimens in
online databases and data aggregators by
standardizing metadata usage related to federal
ownership status. These goals aim to enhance the
management, preservation, and accessibility of
paleontological resources from federal lands as well
as improve the procedures surrounding their initial
collection and use in scientific research, education,
and outreach.
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Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

NEW PEDIOMYID METATHERIANS FROM
THE PRINCE CREEK FORMATION —
IMPLICATIONS FOR MAMMALIAN
COLONIZATION IN THE LATE
CRETACEOUS PALEO-ARCTIC, NORTHERN
ALASKA

Eberle, Jaelyn J.!, Erickson, Gregory M.2, Munoz,
Xochitl®, Druckenmiller, Patrick S.*

"Museum of Natural History and Geological
Sciences, University of Colorado, Boulder, Colorado,
United States, Biological Science, Florida State
University, Tallahassee, Florida, United States,
3Geosciences, University of Alaska Fairbanks,
Fairbanks, Alaska, United States, *University of
Alaska Museum of the North, University of Alaska
Fairbanks, Fairbanks, Alaska, United States

Late Cretaceous (late Campanian) strata of the Prince
Creek Formation (PCF) in northern Alaska are best
known for their endemic non-avian dinosaurian
fauna, whereas fossil mammals have only recently
been described. To date, the majority of mammalian
fossils documented in the PCF are teeth and jaw
fragments of the tiny pediomyid metatherian
Unnuakomys hutchisoni. However, microvertebrate
analyses at three localities have recovered rare teeth
of two more pediomyids, tripling the known
metatherian diversity of the PCF fauna. A M4
referred to Iqualadelphis sp. is similar in length to
M4s of U. hutchisoni, but differs in its greater
transverse width, narrower protocone, and absence of
an ectoflexus and stylar cusps (save for stylar cusp
A). Iqualadelphis is known from the Santonian and
early Campanian of Montana and Alberta, so its
presence in the PCF significantly expands the
temporal and geographical range of the genus.
Additionally, a new species of pediomyid is
represented by an upper molar and several lower
molars that are 15 —25% larger than those of U.
hutchisoni. The upper molar of this new pediomyid
differs from those of U. hutchisoni in having a larger,
more buccally-expanded metastylar lobe, deeper
ectoflexus, presence of a tiny stylar cusp B, and
anteroposteriorly-wider protocone. The lower molars
are morphologically similar to U. hutchisoni but have
relatively wider talonids. In the strict consensus tree,
our phylogenetic analysis recovers U. hutchisoni and
the two newly recognized PCF pediomyids in a
trichotomy. However, in the majority rule tree, U.
hutchisoni is sister to the new, somewhat larger

pediomyid species, and Iqualadelphis is the
successive sister taxon. Compared with
contemporaneous ‘Edmontonian” mammalian faunas
from mid-latitudes of North America, the metatherian
assemblage from the PCF exhibits high taxonomic
selectivity in that only pediomyids are present.
Notably, alphadontids are thus far absent from the
PCF, but are diverse in mid-latitude North America
during Late Cretaceous time. Our phylogenetic
results suggest that there may have been a single
colonization in the paleo-Arctic of Alaska by a
pediomyid like Iqualadelphis during the Late
Cretaceous, followed by endemic diversification
resulting in U. hutchisoni and the new larger
pediomyid. Our study, which suggests greater
mammalian diversity in the PCF than previously
recognized, is supported by parallel work on non-
dental material.

Funding Sources National Science Foundation EAR
1226730 and EAR 1736515

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

GEOMETRIC MORPHOMETRICS OF
MANDIBLES: A 3D MODEL FOR THE
EVOLUTION OF MANDIBULAR TRAITS OF
THE GEOMYOIDEA CLADE (ORDER:
RODENTIA).

Edwards, Isabelle, Socki, Francesca, Fox, David L.

Earth and Environmental Sciences, University of
Minnesota - Twin Cities, Minneapolis, MN,
Minnesota, United States

Geomyoidea, an ecologically diverse clade of rodents
consisting of Geomyidae (gophers) and
Heteromyidae (pocket mice, kangaroo rats, and their
close relatives), have morphological adaptations that
allow them to occupy a variety of extreme habitats
across North and Central America. While the skull
morphology of both families has been studied
extensively, less work has focused on mandibular
morphological variation and covariation in the
context of the evolutionary history of the clade. Prior
work has shown that in heteromyids, mandible shape
can be utilized as a diagnostic tool to distinguish
between species and even populations, although
comparable analyses have not yet been done with
geomyids. Mandibular shape may be related to
aspects of climate and habitat (e.g., soil composition),
and so may be a means to assess change in

SVP 2023 Program Guide 155



environmental conditions over time. In this study, we
performed 3D landmark-based geometric
morphometric analyses on procrustes aligned
coordinates of the mandibles of extant species of
Geomyoidea to determine the major shape changes
across the clade and within each family and
examined the impact of allometry and phylogeny on
mandible morphology. We performed principal
component analyses (PCA) of the landmark
coordinates for the clade as a whole, then again for
each family separately. Results of the PCA for the
whole clade reveal that the extant families occupy

distinct areas of morphospace along the first two PCs.

Eigenvector loadings along PC1 indicate the majority
of variation occurring both laterally and dorso-
ventrally in the coronoid and condylar processes and
incisor alveolus. Similar shape changes occur along
PC2, with the addition of dorsolateral changes in the
angular process. Specimens of the same genera
cluster together more on PC2 compared to PC1.
Family-level PCAs reveal the mandibles of geomyids
vary in fewer dimensions compared to heteromyids.
In comparison to cranial variation across the same
specimen dataset, geomyid mandibles vary more than
their associated crania. Future work will involve
increasing the sample size to be able to complete
family and genus-level comparisons of mandible
variation, comparing this variation to lower incisor
procumbency, and layering phylogenetic and
ecological factors to determine the main drivers in
geomyoid mandible variation.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

AN ENIGMATIC MARINE XENACANTH
(CHONDRICHTHYES, ELASMOBRANCHII,
XENACANTHIMORPHA) FROM THE LATE
MISSISSIPPIAN (SERPUKHOVIAN) BANGOR
LIMESTONE OF NORTHWEST ALABAMA,
USA

Egli, Hunter C.', Hodnet, John-Paul M.?

'University of Alabama, Tuscaloosa, Alabama,
United States, ?National Park Service, Washington,
District of Columbia, United States

Xenacanthimorpha is a group of elasmobranch
chondrichthyans with a fossil record extending from
the Early Carboniferous (Middle Mississippian,
Viséan) to the Late Triassic. Xenacanths are
generally characterized by dentition with well-
developed lateral cusps with the median cusp greatly

reduced in size or absent. Xenacanth taxa are found
in fresh to brackish water deposits, with some being
the apex predators of those environments. However,
of interest here are xenacanths found in marine
environments, which is considered to be the ancestral
habitat for Xenacanthimorpha. Presently there are at
least five taxa of Xenacanthimorpha that have been
identified from marine sediments. Bransonella is a
small bransonelliform xenacanth known from several
species in exclusively marine sediments ranging from
the Middle Mississippian to Middle Permian in age.
From Xenacanthiformes, members of the family
Diplodoselachidae, Diplodoselache (Middle
Mississippian), Dicentrodus (Middle to Late
Mississippian), Hokomata (Early Pennsylvanian),
and Reginaselache (Middle Mississippian), are
known from marine and lagoonal deposits. The
indeterminate marine xenacanth Hagenoselache
(Early Pennsylvanian) is considered. Here we present
a new record of a xenacanthimorph from the Late
Mississippian (Serpukhovian) Bangor Limestone
from northwest Alabama, USA.

The Bangor xenacanthimorph is represented by an
isolated tooth approximately 2 mm wide at the base.
The tooth bears two relatively mesiodistally wide
lateral cusps that are ornamented with branching V-
shaped cristae, which extend about halfway up from
the crown and are not connected. The outer margins
of the cusps are relatively straight, while the inner
margins are curved. The median cusp is absent. Much
of the labial face below the lateral cusps is smooth.
The shape of the lateral cusps is similar to those of
xenacanthiform taxa such as Orthacanthus but the
crown ornamentation on the labial surfaces of the
lateral cusps is closer to those in Bransonella. The
tooth base is ovate, and though worn, the basolabial
projection is relatively wide. The overall tooth
morphology suggests the Bangor xenacanthimorph is
a new taxon. However, as this xenacanth shares a
number of traits with both Bransonelliformes and
Xenacanthiformes, it is presently difficult to place
this taxon into either order until more specimens have
been found and diagnosed.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

LEGASEA: AT IMAGE RECOGNITION AND
CITIZEN SCIENCE HELP CONTEXTUALIZE
EX SITU QUATERNARY FOSSILS FROM THE
DUTCH NORTH SEA
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Eijkelboom, Isaak, Schulp, Anne S., Hogeweg,
Laurens, den Ouden, Natasja, Wesselingh, Frank

Naturalis Biodiversity Center, Utrecht, Netherlands

The Dutch North Sea is a treasure trove for
paleontologists and archeologists. Over the past 70
years, hundreds of thousands of late Quaternary
vertebrate fossils and artefacts have been collected
from fishing nets and from sand nourished beaches
by fossil enthusiasts. The lack of specific legislation
on paleontological heritage in the Netherlands results
in large contributions to science by citizen scientists.
Much of the ongoing research builds upon material
recognized and recovered by amateur fossil
collectors. This intensive collaboration makes the
quality and quantity of the Dutch ice age fossil record
unique in the world.

Because these fossils are found ex-situ, it is
challenging to identify faunal assemblages and link
them to the depositional environment from which
they originate. The LegaSea project aims to identify
and characterize late Quaternary vertebrate
communities from the rich beach finds through a
novel Al-assisted citizen science approach.

The combined use of citizen science and Al such as
deep learning algorithms and computer vision has
seen a tremendous development over the last few
years due to increasing accessibility of high-
performance computing power and the smartphone
revolution. For example, biodiversity monitoring has
seen numerous projects where citizen scientists
collect data with their phone or annotate pictures
from camera traps. Refinements of algorithms, along
with strategies such as transfer learning and data
augmentation make it possible to apply Al to datasets
of relatively rare and often fragmented objects such
as vertebrate fossils.

In the LegaSea project we incorporate photos from
both museum collections and the citizen science web
portal oervondstchecker.nl to create a large dataset
that covers late Pleistocene-Holocene mammal
faunas. This dataset is used to train and test a
machine learning algorithm that groups these fossils
in faunal assemblages based on species and
taphonomy. Representative fossils from these
assemblages are then dated in order to link the
assemblages to the independently dated stratigraphy
from which the fossils originate. This way the
depositional environment and the biota are linked.
The contextualized fossils will help us better
understand changes in biodiversity during the late

Quaternary of northwestern Europe as a result of
climate change and human activity.

Funding Sources This project is funded by the
Dutch government agency NWO through an "Open
Competitie ENW-M" grant (dossier number:
OCENW.M20.360).

Virtual Posters

X-RAY MICROTOMOGRAPHY AND 3D
VISUALIZATION OF A PLESIOSAUR
PROPODIAL (REPTILIA: SAUROPTERYGIA)
FROM THE LATE CRETACEOUS OF
SOUTHERN SWEDEN PROVIDES INSIGHTS
IN BONE HISTOLOGY, BONE
MICROSTRUCTURES, AND BONE GROWTH.

Einarsson, Elisabeth!, Gren, Johan A.2, Johansson,
Sara?

IKristianstad University, Kristianstad, Sweden, 2Lund
university, Lund, Sweden

Polycotylid and elasmosaurid plesiosaurs inhabited
the Kristianstad Basin during Late Cretaceous
(uppermost lower Campanian Belemnellocamax
mammillatus zone) around 80 million years ago. The
setting represents one of the most famous Mesozoic
fossil sites in Scandinavia. The Kristianstad Basin
fossils are generally fragmentary and isolated due to
high-energy environments in a protected shallow
inner shelf bay with limited mixing from other water
bodies.

This study includes an isolated plesiosaurian
propodial (R2008) from Ivo Klack, currently housed
in the Natural History Museum of Stockholm. As
preserved, the propodial measures 109 mm in length,
38 mm in width at the proximal shaft and 68 mm in
the distal expanded part. A foramen is visible on the
posterior surface of the shaft.

We used X-ray microtomography to investigate inner
bone structure and bone histology of the specimen.
The method is non-destructive and provides a prime
alternative to conventional thin sections. In addition
to visualization through arbitrary 2D slicing of the
3D volume, image analysis was used to digitally
segment hollow vascular canals. The internal
vascular network and the foramen of the external
surface were then visualized in 3D.

Virtual longitudinal sections of R2008 display
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cancellous bone in a fan-like shape, emerging from
the medullary cavity at the center of the specimen.
The cancellous bone is surrounded by denser
compact bone, in turn displaying a series of at least
10 lines of arrested growth (LAGsS).

Vascular canals are traceable throughout the
cancellous bone, with a few large vessels at the
center, branching into a multitude of smaller vessels
at both the proximal and distal ends of the propodial.
Our 3D model of the vascular canals provides a
detailed overview of the nutrient distribution
network, giving insight into the pattern of bone
growth.

We found that the method is valuable for highlighting
features such as LAGs in compact bone, the contacts
between compact and cancellous bone, and the
network of vascular canals, while avoiding
destructive sectioning of the sample. Use of this
methodology is recommended as an alternative for
exploring bone histology of fossil specimens where
the integrity of the sample needs to be preserved.

Funding Sources The 4D Imaging Lab, Lund
University provided access to the X-ray tomograph
(RX Solutions). Natural History Museum in
Stockholm provided access to the specimen (R2008).

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

ACTINOPTERYGIAN FISH ASSEMBLAGE
FROM THE UPPER CRETACEOUS
(CAMPANIAN-MAASTRICHTIAN) DUWI
FORMATION, WESTERN DESERT, EGYPT

El-Sayed, Sanaa', Friedman, Matt?, O'Connor,
Patrick M.3, Sertich, Joseph J.4, Sieffert, Erik’,
Salem, Belal S.!, Sallam, Hesham M.!

"Mansoura University Vertebrate Paleontology
Center, Department of Geology, Faculty of Science,
Mansoura University, 2Museum of Paleontology and,
Department of Earth and Environmental Sciences,
University of Michigan, Ann Abor, Michigan, United
States, *Department of Biomedical Sciences, Ohio
University Heritage College of Osteopathic Medicine
and, Ohio Center for Ecological and Evolutionary
Studies, Ohio university, Athens, Ohio, United
States, *Smithsonian Tropical Research Institute,
Panama City, Panama 3Department of Integrative
Anatomical Sciences, Keck School of Medicine of

USC, University of Southern California, Los
Angeles, California, United States,

Late Cretaceous (Campanian-Maastrichtian) marine
actinopterygians from the southern Tethys platform
are underreported and understudied in comparison to
chondrichthyans from this region. Exposures of the
Duwi Formation near the Dakhla, Kharga and Baris
oases preserve a diverse assortment of
actinopterygian fishes not previously reported from
this unit. Horizons yielding fossils represent shallow
marine deposits of upper Campanian-lower
Maastrichtian age. The actinopterygian assemblage
includes representatives of several groups of large-
bodied, predatory fishes, all of which belong to the
teleost total group: TPachycormiformes
(tPachycormidae), fPachyrhizodontiformes
(tPachyrhizodontidae), fIchthyodectiformes
(tSaurodontidae), and Aulopiformes
(tEnchodontidae, 1 Dercetidae and
TCimolichthyidae). The presence of saurodontids in
the Duwi Formation is noteworthy as the first
confidently identified fossils for this group from
Africa. Specimens are based on and diagnosed from
isolated and fragmentary elements, implying
significant disarticulation prior to burial.
Palacobiogeographically, actinopterygians of the
Duwi Formation show compositional similarity with
assemblages from the Northern Tethys Platform and
the Western Interior Seaway of North America,
consistent with mounting evidence for
communication across the Tethys Ocean. Additional
exploration of the uppermost Cretaceous units in
southern Egypt promises potential for the discovery
of important fossils to better characterize the
composition and paleogeographic distribution of the
latest Cretaceous ichthyofauna of the Tethys region.

Funding Sources Mansoura University, American
University in Cairo, Science and Technology
Development Fund (STDF) and National Geographic
Society/Waitt Foundation (W88-10).

Technical Session 5: Ungulates (Wednesday, October
18, 2023, 1:45 PM)

NO SUPPORT FOR AN INTERCHANGE-
DRIVEN EXTINCTION OF
NOTOUNGULATES AND LITOPTERNS
BASED ON DIVERSIFICATION RATES OF
SOUTH AMERICAN NATIVE UNGULATES
(SANUS)
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Engelman, Russell!, Beck, Robin M.2, Potts, Phoebe?,
Croft, Darin A3

'Department of Biology, Case Western Reserve
University, Cleveland, Ohio, United States, 2School
of Science, Engineering and Environment, University
of Salford, Salford, United Kingdom, *Department of
Anatomy, Case Western Reserve University,
Cleveland, Ohio, United States

South American native ungulates (SANUSs) comprise
a highly diverse, possibly monophyletic assemblage
of mammals, with five currently recognized orders
(Notoungulata, Litopterna, Astrapotheria, Pyrotheria,
and Xenungulata). This group has a long (~65 Ma)
evolutionary history but went extinct relatively
recently, with the last species surviving until ~12 ka.
The decline and extinction of SANUs has often been
attributed to competition from Holarctic ungulates
during the Great American Biotic Interchange
(GABYI), but this hypothesis has never been tested
quantitatively. Here, we use lineage-through-time
analyses of a new dated supertree phylogeny
including more than 300 SANU species to track
diversification patterns of this group throughout the
Cenozoic. We identify three major events in SANU
evolutionary history: (1) an “explosive”
diversification in the early Eocene (60—50 Ma); (2) a
major turnover at the Eocene—Oligocene boundary
(~35 Ma); and (3) a protracted decline beginning in
the late middle/early late Miocene (12—10 Ma) and
persisting until the extinction of the group. The
decline of SANUs significantly predates the earliest
stages of the GABI and is seemingly unaffected by
the large-scale immigration of northern ungulates
circa 3.5 Ma. Instead, the decline of SANUSs seems to
coincide with the diversification of large, folivorous
caviomorph rodents (Cavioidea and Chinchilloidea)
and xenarthrans (Pilosa and Glyptodontoidea) during
the late middle to early late Miocene. This pattern
resembles the turnover between browsing and
grazing ungulates on northern continents associated
with the expansion of C4 grasslands during the same
timeframe, albeit with hypselodont SANU lineages
like notoungulates in the role of browsers (agreeing
with previous suggestions these animals were not
grazing specialists). This suggests the expansion of
open habitats may have been an abiotic driver of
passive replacement between ungulate and non-
ungulate herbivores in late Cenozoic South America.
This turnover in the herbivore guild coincides with
similar turnovers in the South American metatherian
fauna (e.g., the decline of
paucituberculatans/sparassodonts and the radiation of
didelphids), suggesting a possible large-scale faunal

turnover in South American terrestrial ecosystems
12-10 Ma.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

THE EVOLUTION OF THE PINNIPED
(MAMMALIA, CARNIVORA, PINNIPEDIA)
BACKBONE

Esteban, Juan Miguel, Martin-Serra, Alberto, Perez
Ramos, Alejandro, Pérez-Claros, Juan A., Figueirido,
Borja

Ecology and Geology, Universidad de Malaga,
Malaga, Malaga, Spain

Here, we explore vertebral disparity, morphological
integration and its relationship with locomotor
adaptations in the presacral vertebrae of a set of
living and extinct pinnipeds (Carnivora, Pinnipedia).
The results obtained show that vertebral
morphological disparity is higher in phocids than in
otariids. In addition, disparity through time analyses
indicate that, for most vertebrae, otariid subclades
tend to explore different regions of the morphospace,
whereas phocid lineages overlap within similar
regions. Finally, the study of integration between
vertebrae in otariids reveals an absence of a modular
pattern along the spine, in contrast to a slightly
modular pattern found in phocids. These results
suggest that adaptation to the aquatic environment in
both groups follows two completely different
pathways, probably associated with their mode of
aquatic locomotion. Moreover, functional analyses
based on joint mobility indicate a significant
association between the patterns of disparity and
integration and locomotor performance in the
pinniped vertebral column.

Funding Sources Spanish Ministry of Science and
Universities (P1ID2019-111185GB-100).

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

A GIGANTIC HADROSAURID SPECIMEN
FROM THE UPPERMOST CRETACEOUS
HELL CREEK FORMATION OF MONTANA
WITH IMPLICATIONS FOR DINOSAUR
DIVERSITY
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Evangelista, Antonio', Campione, Nicolas?,
Scannella, John!

"Museum of the Rockies and Department of Earth
Sciences, Montana State University, Bozeman,
Montana, United States, >Palacoscience Research
Centre, School of Environmental & Rural Science,
University of New England, Armidale, New South
Wales, Australia

Hadrosaurids were Late Cretaceous herbivorous
dinosaurs known for their complex dental batteries,
duck-like rostral area, and impressive cranial crests.
Edmontosaurus annectens is currently the only
known hadrosaurid in the uppermost Cretaceous Hell
Creek Formation (HCF) of Montana and surrounding
regions. E. annectens is among the largest known
hadrosaurids, with a maximum recorded skull length
of ~ 128 cm. In 2004, a field crew from Museum of
the Rockies (MOR) unearthed a gigantic partial
hadrosaurid skull (MOR 1609). Fossils collected
included a macxilla, jugal, partial pterygoids, and a
partial ectopterygoid. The size of the preserved
elements (maxilla length 65.7 cm) suggests a total
skull length of ~ 177 cm. MOR 1609 was originally
regarded as a gigantic specimen of Edmontosaurus
annectens, but analysis of its morphology highlights
several peculiarities. The jugal of MOR 1609
displays a shallow and short concavity between the
ventral and quadratojugal flanges and the postorbital
process divides the orbit and infratemporal fenestra
evenly. In Edmontosaurus, the jugal typically
displays a very pronounced concavity and subequal
orbit and infratemporal fenestra. The maxilla of
MOR 1609 exhibits non-continuous foramina
between the anterior process of the jugal and the
ventral margin of the jugal process. Typically, these
foramina are continuous in Edmontosaurus. The
maxilla and jugal morphologies observed in MOR
1609 are more similar to those observed in the
saurolophin hadrosaurid Saurolophus. Incorporation
of MOR 1609 into a phylogenetic analysis resulted in
a polytomy for the strict consensus tree; the 50%
majority rule tree places MOR 1609 outside of
Edmontosaurini and within Saurolophini. Given the
large size of the specimen, it is possible that the
cranial features noted here represent late-stage
ontogenetic changes within Edmontosaurus.
Alternatively, this suggests the presence of a second
hadrosaurid taxon in the HCF, impacting the current
view of dinosaur diversity trends just prior to the
K/Pg extinction event.

Funding Sources 2004 Hell Creek Project funding
by Intellectual Ventures

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

THE GROWTH AND FORM OF HORNS IN
MAMMALS AND DINOSAURS

Evans, Alistair R., Edwards, Jonathan

School of Biological Sciences, Monash University,
Clayton, Victoria, Australia

Horns are a particularly striking feature of many
mammals and dinosaurs. Their importance in defense
and offense make them a valuable system for
investigating behavior and social interactions in past
ecosystems, but our knowledge of the growth and
form of horns is deficient. Mammal horns are
constructed from two components — an underlying
bone core, and an external keratinous sheath — and
dinosaurs likely had a similar structure. However, the
sheath rarely fossilizes, and so our conception of the
appearance and function of horns in extinct animals
is incomplete. Here we analyze the shape of horns
using the growth pattern called the power cascade,
which uses a power law to model the expansion of
the radius of a structure with its length. We analyzed
horn shape of over 50 species of bovid mammals
from CT scans, measuring the shapes of the core and
sheath separately. Both cores and sheaths were
generally well-described by the power cascade,
allowing us to place them in a combined
morphospace of power cascade Slope and Aspect
Ratio. By correlating the shapes of the cores and
sheaths, we can infer the likely shape of the sheath
from the shape of the core. We have applied this
method to the ceratopsid Triceratops to estimate the
likely length and 3D shape of any sheath that may
have been present on its postorbital horns.

Funding Sources Australian Research Council
Discovery Project DP180101797

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

A COMPREHENSIVE PHYLOGENY OF
PINNIPEDIMORPHA REVEALS AN
ALTERNATIVE HYPOTHESIS OF CROWN
PINNIPED RELATONSHIPS

Everett, Christopher J.
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Earth Science, University of California Santa
Barbara, Santa Barbara, California, United States

Pinnarctidion iverseni and other unnamed taxa
recently discovered from the early Miocene of the
Pacific Northwest reveal the considerable
morphological disparity among early
pinnipedimorphs and provide additional context for
phylogenetic interpretations. A comprehensive
phylogenetic analysis of fossil pinnipedimorphs using
over 100 craniodental characters recovers
Odobenidae as the most basal crown pinniped. This
finding contradicts previous hypotheses that the
walrus clade is sister to either Phocidae or Otariidae.
The earliest fossil taxa referred to Odobenidae, such
as Proneotherium repenningi and Prototaria
primigena, display plesiomorphic features that
suggest they may have diverged prior to the crown
group. Whether or not these interpretations are
correct, such a broad sample of early
pinnipedimorphs provides necessary context for
reconstructing the sequence of character transitions
that occurred prior to the origin of Pinnipedia.

Technical Session 3: Fishes & Amphibians
(Wednesday, October 18, 2023, 8:00 AM)

ANURAN TAPHONOMY AS FOUNDATION
FOR A NEW TAPHONOMIC MODEL FOR
THE EOCENE GEISELTAL KONSERVAT-
LAGERSTATTE (GERMANY)

Falk, Daniel', Wings, Oliver?, McNamara, Maria E.!

!School of Biological, Earth and Environmental
Sciences, University College Cork, Cork, Co. Cork,
Ireland, 2Natural History Museum Bamberg,
Bamberg, Bavaria, Germany

The Geiseltal Konservat-Lagerstitte (Eocene,
Germany) is represented by ca. 25,000 fossil
vertebrate remains that were recovered from open
lignite mines in central Germany in the early 20%
century. The taphonomy of the biota, including the
preservation of soft tissues is poorly understood.
Early studies of the vertebrates reported remarkable
(sub)cellular details of muscle, cartilage, blood
vessels, feathers, hair, reptile scales, and bacteria,
preserved as three-dimensional silica replacements.
This mode of preservation is unknown from other
vertebrate Konservat-Lagerstétten and the claims of
cellular fidelity lack verification by modern
techniques. We examined soft tissues of the anurans

using electron microscopy, electron probe
microanalysis, Fourier-transform infrared
spectroscopy, Raman spectroscopy, and synchrotron
rapid scanning-X-ray fluorescence analysis. Our
results reveal that soft tissues are not preserved as
silica replacements, but as layers of skin and
melanosomes. The skin is preserved in calcium
phosphate and comprises only the anuran-specific
Eberth-Katschenko layer of the mid-dermis. The
melanosomes are carbonaceous with a sulfur
component and exhibit tissue-specific geometries.
These soft tissue features — phosphatized skin and
carbonaceous melanosome films — recur in
vertebrates from other Konservat-Lagerstétten (e.g.,
the Miocene Libros biota), and are the foundation for
a taphonomic model based on phosphatization and
sulfurization. Recognition of this taphonomic model
will inform on the taphonomic pathways available for
preservation of vertebrate soft tissues in the fossil
record.

Funding Sources This research is funded by an Irish
Research Council Government of Ireland
Postgraduate Scholarship (GOIPG/2018/3354).

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

A NEW NEARLY COMPLETE EARLY
SQUAMATE FROM THE UPPER JURASSIC,
MORRISON FORMATION

Fenstermaker, Catherine M., Meyer, Dalton, Morris,
Zachary S.

Earth and Planetary Science, Yale University, New
Haven, Connecticut, United States

Our understanding of the initial diversification of
squamates and acquisition of clade-specific features
has been hampered by the limited number of
Mesozoic specimens and their generally fragmentary
nature. Here we describe a new specimen,
UMNH.VP. 13829 (A & B) from the Morrison
Formation, which is the most complete known
Jurassic squamate from North America. The
specimen is preserved in a fine-grained siltstone that
comes from Upper Jurassic sedimentary sequences
and it contains a part and counterpart component,
each showing a near-complete skeleton. Micro-CT
scanning has revealed incredibly detailed gross
anatomy, including a complete flattened skull, some
remnants of the rib cage, and the vertebral column.
Although the pectoral girdle and anterior vertebral
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column are poorly preserved, all four limbs are well-
preserved with the wrist, ankle, elbow, and knee
joints found in articulation. The hands and feet are
mostly complete as well, with multiple digits
represented. The pelvic girdle and posterior vertebral
column are well preserved in UMNH.VP. 13829,
revealing conspicuous procoelous vertebrae. Based
on this and other anatomical characters, we can
positively determine that UMNH.VP. 13829 is an
early squamate. The block also contains a wealth of
clearly archosaurian elements that are distinct in the
matrix. These include a metatarsal from an
indeterminate archosaur and the proximal end of a
humerus from what appears to be a juvenile
pterosaur. We will synchrotron scan this specimen
this summer to obtain greater clarity and further
evaluate the disarticulated elements present. Further
work will involve a complete anatomical description
and inclusion of this specimen in a phylogenetic
analysis to test our synapomorphy based assessment.
However, this specimen marks a new oldest age for a
squamate fossil of this completeness and provides
important information about the initial radiation of
squamates in North America.

Funding Sources This project received funding from
the Yale Institute for Biospheric Studies Early Grant
and Zachary Morris was funded by NSF-EAR-PF-
1952888.

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

TWO SPECIAL LUMPS OF STONE: INSIGHTS
INTO MODERN BIRD ORIGINS FROM THE
TYPE MAASTRICHTIAN

Field, Daniel J.!, Benito, Juan', Chen, Albert!, Kuo,
Pei-Chen', Widrig, Klara E.!, Ksepka, Daniel T.2,
Jagt, John®

"University of Cambridge, Cambridge,
Cambridgeshire, United Kingdom, Bruce Museum,
Greenwich, Connecticut, United States,
3Natuurhistorisch Museum Maastricht, Maastricht,
Netherlands

Only a handful of phylogenetically controversial
fossils have yet been put forward that cast light on
the early morphology of crown birds (Neornithes),
precluding robust assessment of the nature of the last
common ancestor of arguably the world’s most
conspicuous clade of terrestrial vertebrates,
represented by nearly 11,000 extant species.

However, two remarkable fossils deriving from the
Type Maastrichtian of Belgium (~66.7 million years
ago) have recently illuminated important aspects of
cranial and postcranial morphology early in crown
bird evolutionary history. Together, Asteriornis
maastrichtensis (among the world’s oldest-known
crown birds) and Janavis finalidens (a crownward
stem bird) represent the first documented example of
co-occurring crown birds and non-neornithine
avialans, and the excellent three-dimensional
preservation of both specimens enables long-sought
inferences into the origins of key avian
morphological features. For instance, both the
discrete morphology and three-dimensional geometry
of the skull of Asteriornis reveal a remarkable degree
of evolutionary stasis in the cranial morphology of
galloanseran birds, and Janavis illustrates both that
the ancestral crown bird was neognathous—not
palacognathous, as long assumed—and exhibits an
extraordinary degree of vertebral pneumaticity,
exceeding that of virtually all known stem birds.
Although important aspects of crown bird origins
remain shrouded in mystery, these late Maastrichtian
fossils reveal that some of the longest-standing
assumptions about crown bird origins may need to be
reconsidered.

Funding Sources UKRI grant MR/S032177/1

Technical Session 13: Fishes - Actinopterygians
(Friday, October 20, 2023, 1:45 PM)

INTEGRATING FOSSIL AND EXTANT DATA
IN ORDER TO UNDERSTAND PATTERNS OF
RAY-FINNED FISH BRAIN EVOLUTION

Figueroa, Rodrigo T., Friedman, Matt

Department of Earth and Environmental Sciences,
University of Michigan, Ann Arbor, Michigan,
United States

Ray-finned fishes exhibit remarkable morphological
diversity and include roughly half of living vertebrate
species. Nevertheless, understanding their
neuroanatomy and brain evolution is limited since
detailed neuroanatomical studies have focused on
only a handful of taxa. Studies on ray-finned fish
brains show important innovations unique to the
group (e.g., everted telencephalon, torus
semicircularis). However, the evolutionary origins,
timing and ordering of these and other innovations is
still poorly understood because early-diverging
crown lineages are highly apomorphic. Fossil
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evidence from a Carboniferous ray-finned fish
demonstrated that an everted telencephalon is not a
character of the whole group and indicated that stem
ray-finned fishes might have exhibited a mosaic of
characteristics found in extant lineages. These
findings demonstrate the need to integrate
paleontological and neontological evidence for
understanding actinopterygian brain evolution. Here I
present new evidence from fossilized soft tissues and
integrate it with iodine-stained micro-computed
tomography (dice-CT) data for living species. Taken
together, these indicate the sequence of origin of key
traits, provide a timeline for these changes, and
establish how rates of brain evolution might have
changed through time and between brain regions in
the crown group. Results indicate that an everted
telencephalon originated no later than the latest part
of the Carboniferous to the early Permian, but other
ordering of other important ray-finned fish brain
features remains unclear given current fossil
evidence. Data on extant species indicates shifts in
morphospace occupation between three major
divisions of ray-finned fish diversity (non-teleosts,
non-acanthomorphs, and acanthomorphs), but with
considerable overlap between the acanthomorph and
non-acanthomorph teleosts. Additionally, living ray-
finned fishes exhibit a much higher diversity of
endocast shape than previously expected—
comparable to that of brain shape—despite the low
encephalization coefficient (brain volume/endocast
volume) of most taxa. Ray-finned fish brain
evolution is not only complex in terms of bearing
numerous anatomical innovations, but also bears
strong phylogenetic signal in brain-shape evolution
that might limit inferences of ecology from brain
morphology.

Funding Sources Department of Earth and
Environmental Sciences, University of Michigan;
Society of Systematic Biologists Graduate Student
Research Award

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

BECOMING GIANT: THE EVOLUTION OF
BODY SIZE IN UINTATHERES

Flora, Geoffrey W.

University of Colorado Boulder, Boulder, Colorado,
United States

Following the extinction of the non-avian dinosaurs
and the reorganization of ecological communities at

the Cretaceous/Paleogene boundary, terrestrial
mammals began to rapidly diversify both
morphologically and ecologically. Additionally,
terrestrial mammals expanded in body size by four
orders of magnitude. The first order of mammals to
achieve a truly large body size (greater than 1000 kg)
were the Dinocerata (uintatheres). With near
simultaneous fossil origins in North America and
Asia during the Late Paleocene (56 Ma), the order
expanded in mass from a small tapir (200 kg) to a
large rhinoceros (2500 kg) by the Middle Eocene (45
Ma). This study investigates 8 uintathere species with
complete, or near complete skull material, analyzing
patterns of body size evolution within Dinocerata
during their roughly 12-million-year history. Four
abiotic factors including: delta-O-18, estimated land
area, atmospheric oxygen percentage, and
reconstructed mean annual temperature, all suggested
to impact body size evolution on mammals above the
order level. Results of the study suggests available
land area and cooling climates correlates (p<0.05)
with larger body sizes in uintatheres. This compares
favorably with results from mammals above the order
level. Interestingly, expansion of body size is non-
linear across the evolutionary history of uintatheres.
The earlier uintatheres (Prodinoceratidae) increased
in body size very little during the first 3 million years
of their evolution. They then double in body size
following the Paleocene/Eocene Thermal Maximum,
with the later uintatheres (Uintatheriidae) steadily
increasing towards their maximum body size during
the cooling environments of the Bridgerian. This
analysis suggests the most significant event in the
evolution of uintatheres was the loss of the upper
incisors and the evolution of an artiodactyl-like horny
pad at the front of the mouth during the Early Eocene
Climatic Optimum (50 Ma). This event coincided
with a diet shift from omnivory to obligate browsing
in uintatheres and triggered a 5-times increase in
body size, leading to the first truly large terrestrial
mammals.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

2D MORPHOMETRIC ANALYSIS OF THE
FIRST MOLAR OF MUROID RODENTS

Flores, Deanna, Hopkins, Samantha

Earth Sciences, University of Oregon, Eugene,
Oregon, United States
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Rodents are the most diverse groups of mammals
both in taxon richness and in morphological
diversity, enabled in part by dental adaptations that
facilitate diverse diets and ecology. The majority of
the fossil record of rodents is isolated teeth, which
can present challenges for taxonomic identifications.
The Muroidea are commonly identified by the
occlusal morphology of the first molar. However,
these identifications are more difficult because dental
morphology changes with wear. Past studies have
used geometric morphometrics on occlusal outlines
to identify teeth in a way that is not affected by wear.
We have applied this method to the widespread North
American Miocene cricetid Copemys to determine
whether this method effectively discriminates species
in this morphologically cryptic genus. Copemys and
the related Oligocene Leidymys are ecologically and
biogeographically important, yet their morphological
limits and variation are not fully understood. Using
photographs of specimens from several species, we
digitized tooth outlines using 64 equally spaced
semilandmarks. These coordinates were analyzed
with Elliptical Fourier analysis, which describes the
shape as a sum of harmonics of decreasing
wavelength, yielding four Fourier Coefficients for
each harmonic. Principal component analysis of the
Fourier Coefficients of the first eight harmonics
shows that the first five principal components
encompass ~90% of the variation found in the
outlines, particularly in the width of the tooth and the
distal shape. Linear discriminant analysis using the
first five principal components shows approximately
50% were identified correctly. Adding centroid size
increased the percent identified correctly to 60%.
Within-species variation is substantial, particularly in
Copemys pagei. However, increasing the sample size
may improve the capacity of the analysis to
discriminate species accurately. The shape outline
analysis of the first molar offers promise as a way to
discriminate Copemys species that are minimally
affected by tooth wear.

Technical Session 15: Paleoecology &
Paleoclimatology (Friday, October 20, 2023, 1:45
PM)

ECOLOGICAL RECOVERY AND
DIVERSIFICATION OF EARLY MESOZOIC,
LOW LATITUDE VERTEBRATE
ASSEMBLAGES

Foffa, Davide!, Nesbitt, Sterling J.!, Stocker,
Michelle R.!, Kligman, Ben T.!, Marsh, Adam D.2,
Parker, William G.2, Butler, Richard?

'Department of Geosciences, Virginia Tech,
Blacksburg, Virginia, United States, 2Department of
Resource Management and Science, Petrified Forest
National Park, Petrified Forest, Arizona, United
States, *University of Birmingham, Birmingham,
United Kingdom

Patterns of recovery and diversification following the
Permian-Triassic Mass Extinction are unclear
because of geographic and stratigraphic gaps in the
fossil record, especially at low latitudes in Pangea.
Here, we address this by chronicling the early
Mesozoic terrestrial vertebrate record from the
western United States. First, we critically reviewed
the oldest vertebrate faunas, those from the
Moenkopi Formation (Middle Triassic), using newly
collected fossils from Arizona (Holbrook Member)
and its lateral equivalent in New Mexico (Anton
Chico Member). Our survey confirms a widespread
and low-diversity (relative to younger assemblages)
fauna in the Anisian. To understand how taxonomic
diversity translates into ecological diversity, we
developed and applied a new trait-based approach to
the terrestrial vertebrate record of the U.S.A from the
Middle Triassic (Anisian) to Late Triassic (Norian).
We compiled occurrence lists from fossil
assemblages of Arizona, New Mexico, Texas,
Wyoming, and the East Coast. Our new sampling
method integrates ‘dark data’ that are routinely left
out of traditional paleoecological studies (e.g.,
indeterminate/fragmentary specimens, microfossils,
and ichnotaxa) with new data drawn from fieldwork,
literature, and museum collections. Each taxon was
coded for five functional traits in a matrix designed to
capture key aspects of their biology (i.e., diet,
motility, habitat, growth, body size). Using a
multivariate approach drawn from modern ecology
we quantified the properties of the ‘ecospace’
occupied by each assemblage (i.e., ecological
richness, disparity, redundancy) and their variation
through time. Results show consistent levels of
disparity and redundancy (=stability) across the
sampled interval. Conversely, taxonomic and
ecological richness are low in the Anisian, increase
through the Carnian, and peak in the early Norian.
All patterns are maintained when small-bodied taxa
(<5kg) are removed to test the influence of
microsites. We detected low functional turnover due
to the stability of some ecological roles through time:
specifically large-bodied aquatic (i.e., temnospondyl
amphibians) and terrestrial (i.e., pseudosuchians)
carnivores, and small-bodied herbivores. The
diversification of pseudosuchians (e.g., aetosaurs,
phytosaurs), and avemetatarsalians (i.e.,
pterosauromorphs, dinosauromorphs) into
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unoccupied ecological modes was largely responsible
for increases in ecological diversity occurring
through this interval.

Funding Sources Marie Sklodowska-Curie Actions:
Individual (Global) Fellowship (H2020-MSCA-IF-
2020; No.101022550) to D.F.

Technical Session 21: Squamates (Saturday, October
21,2023, 1:45 PM)

USING MACHINE LEARNING AND
PHYLOGENETIC COMPARATIVE METHODS
FOR PREDICTION OF ECOLOGY IN FOSSIL
TAXA FROM INNER EAR BONY
LABYRINTHS OF TOXICOFERANS
(SQUAMATA, REPTILIA)

Forcellati, Meghan R.!, Napoli, James G.2, Zietlow,
Amelia R.3, Meyer, Dalton*, Hanson, Michael®,
Watanabe, Akinobu®, Raxworthy, Christopher’

"Herpetology, Richard Gilder Graduate School, New
York, New York, United States, 2North Carolina
State University, Raleigh, North Carolina, United
States, *Vertebrate Paleontology, Richard Gilder
Graduate School, New York, New York, United
States, “Earth & Planetary Sciences, Yale University,
New Haven, Connecticut, United States,
SSmithsonian National Museum of Natural History,
Washington, District of Columbia, United States,
®Anatomy, New York Institute of Technology: Long
Island, Old Westbury, New York, United States,
"Herpetology, American Museum of Natural History,
New York, New York, United States

Historically, scientists hypothesized that inner ear
shape is related to ecological mode and ancestry in
reptiles. Recent studies sampling diapsid inner ear
diversity have demonstrated this structure is
correlated with a variety of phylogenetic, ecological,
and physiological parameters. Investigations on this
structure in lepidosaurs have focused on
reconstructing the ancestral state of snake ecology.
However, this research has not extensively sampled
the Toxicofera, a hypothesized clade of lizards that
includes Serpentes, Iguania and Anguimorpha.
Determining how various factors influence inner ear
morphology is essential for resolving the controversy
surrounding the squamate phylogeny and for
paleoecological reconstructions. By greatly extending
the sampling of inner ear morphology in proposed
sister groups to snakes, this allows us to make more
general and robust interpretations of trends in this

structure’s shape. We apply both geometric
morphometric (N=111) and conventional
morphometric (N=97) sampling techniques to micro-
computed tomographic scans of extant and fossil
squamate inner ears to better understand how
ecological, phylogenetic, and allometric variables are
associated with the toxicoferan inner ear morphology.
We then use machine learning methods to determine
whether fossorial habits can be predicted using inner
ear morphology. Finally, we use phylogenetic
comparative methods to test the hypothesis that the
inner ear shape relates to spatial constraints in the
skull imposed by potentially adaptive modifications
such as increased relative neurocranial size for
burrowing in fossorial taxa. We therefore reexamine
a poorly-studied classical hypothesis and investigate
its utility for predicting ecology in the fossil record,
whilst also providing necessary context and novel
hypotheses for future paleontological reconstructions
in early-diverging toxicoferans.

Funding Sources Laidlaw Fellowship, Columbia
Work Exemption Program Grant, NSF GRFP Grant
No 1938103, Richard Gilder Graduate School, the
Carter Fund, Yale Biospheric Studies Early Grant

Romer Prize Session (Thursday, October 19, 2023,
8:00 AM)

CORRELATIONS BETWEEN DEGREE OF
AXTAL AND APPENDICULAR CHANGE,
DERIVED SWIMMING STYLE, AND
ANCESTRAL TERRESTRIAL STATE IN
SECONDARILY AQUATIC AMNIOTES

Formoso, Kiersten K.

Earth Sciences, University of Southern California,
Los Angeles, California, United States

Secondarily aquatic (SecAq) amniotes are excellent
models for studying dramatic locomotor shifts.
However, assessment of locomotor transformation in
these clades is rarely viewed from the terrestrial
starting point despite distinct functional and
morphological differences which separate these
clades at the onset of their transitions, particularly
between mammals and reptiles (e.g., sprawling
versus upright postures, and vertebral bending
orientation). Further, ventures to compare the
evolutionary pathways across transitioning marine
mammal and marine reptile clades are historically
rare.
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To directly compare the relative transformations in
locomotion-relevant morphology across SecAq
amniotes, I developed 18 functional proxy
measurements across the axial skeleton, and 32 for
the appendicular skeleton. I applied these
measurements to 64 taxa from early transitioning
SecAq clades spanning different ancestral terrestrial
histories from across the Mesozoic and Cenozoic.
Using the closest known terrestrial outgroup for each
clade, an approximated functional ancestral terrestrial
state (ATS) was estimated using these measurements.
Then, the degree of appendicular and axial
divergence from the ATS was determined for each
clade using phylomorphospaces generated using the
R package, Claddis.

Within each clade, my results show that
mosasauroids and sauropterygians had the most
extreme differences in change across their skeletons
with mosasauroids’ axial skeleton changing 1.8 times
more than their appendicular skeleton, despite
already starting their transitions as axial swimmers.
Early sauropterygians changed their appendicular
skeleton 2.65 times more than their axial skeleton,
and likely transitioned from axial to appendicular
swimming. Across clades, sauropterygians and
pinnipedimorphs, differing in ATS, but convergent in
appendicular swimming style, are the most
constrained in their axial skeletons. Mosasauroids
changed the most in their axial skeleton, followed by
cetaceans—potentially revealing their transition from
appendicular paddling to axial swimming. These
results suggest that the degree of skeletal change in
SecAq transitions is more correlated with derived
swimming style than with starting ATS, even for
clades that start off seemingly suited to one type of
swimming (e.g., mosasaurs and axial swimming)
indicating that more extrinsic rather than intrinsic
factors drive the trajectories of these transitions at
least as reflected in skeletal morphology.

Funding Sources National Science Foundation
(GRFP), Society of Vertebrate Paleontology (Wood
Award), Society of Integrative & Comparative
Biology (FGST)

Technical Session 4: Dinosaur Soft Tissues
(Wednesday, October 18, 2023, 1:45 PM)

NON-AVIAN THEROPODS DID NOT HAVE
LATERALLY-WRAPPING PTERYGOIDEUS
MUSCLES

Fortner, John D.!, Sellers, Kaleb?, Holliday, Casey'

Pathology & Anatomical Sciences, University of
Missouri, Columbia, Missouri, United States,
2University of Chicago, Chicago, Illinois, United
States

All vertebrate skulls are under significant feeding-
related selective pressures. Their jaw musculature
must generate sufficient force to seize and/or process
food, while their skull bones must withstand feeding
stresses. While we have a good idea where most jaw
muscles in archosaurs attach, m. pterygoideus
ventralis (mPTv) poses a particular challenge.
Dinosaurs like 7. rex are often reconstructed with
crocodilian-like laterally-wrapping pterygoideus
muscles, which are hypothesized to resist long-axis
rotation of the mandible. We evaluated specimens for
osteological correlates of this muscle attachment and
found equivocal signal. Extant phylogenetic
bracketing is equally equivocal. Without clear
osteological or phylogenetic support for an
attachment site, we resorted to mechanical testing to
determine mPTv’s attachment site and role in skull
function. We modeled Alligator and Tyrannosaurus
rex with a laterally-wrapping and non-wrapping
mPTyv to analyze the relationships between muscle
loads and skull forces. To mimic a laterally wrapping
mPTv, we oriented contractile forces from its origin
and insertion sites to the centroids of their wrapping
areas, then applied the negative sum of those forces
as a point load to the centroid. In Alligator with
laterally wrapping mPTv, the muscle’s resultant
passes through the jaw joint. Jaw joint reaction forces
are lower than in models without a laterally wrapping
mPTyv, though this slightly reduces bite force. In T.
rex, models with both laterally wrapping and non-
wrapping mPTv have muscle resultants passing
anterior to the jaw joint; however, non-wrapping
mPTv models have only marginally higher jaw joint
reaction forces and higher bite force than laterally
wrapping models. The laterally wrapping mPTv of
Alligator helps resist jaw joint tension and long axis
rotation of the hemimandible. Theropods like 7. rex,
with their comparatively tall and narrow mandibles,
evidently did not face this problem, as force
resultants for all models were anterior to the jaw joint
and thus contribute to bite force. We thus conclude
that non-avian theropods likely did not possess
crocodilian-like laterally wrapping pterygoideus
muscles.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)
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DISTRIBUTION OF AMPHIBIANS IN THE
MORRISON FORMATION (UPPER JURASSIC)
OF THE ROCKY MOUNTAIN REGION, USA

Foster, John R.!, Hunt, Adrian?, Kirkland, James 1.3,
Hunt-Foster, ReBecca K.#, Trujillo, Kelli®

'Utah Field House of Natural History State Park
Museum, Vernal, Utah, United States, 2Flying
Heritage & Combat Armor Museum, Everett,
Washington, United States, *Utah Department of
Natural Resources, Utah Geological Survey, Salt
Lake City, Utah, United States, “Dinosaur National
Monument, Jensen, Utah, United States, U-Pb
Geochronology Lab, Department of Geology and
Geophysics, University of Wyoming, Laramie,
Wyoming, United States

Relatively little is known about the amphibian fauna
of the Morrison Formation, although more about
these animals has appeared in recent years. There are
at least three species of frogs, representing
pelobatids, discoglossids (Enneabatrachus), and
rhinophryid pipoids (Rhadinosteus). Until the 1990s,
frogs were known almost entirely from Quarry 9 at
Como Bluff, Wyoming. Since then, they have been
reported from a total now of 7 localities, including at
least 33 individuals. Upper Jurassic frogs are known
from southern Utah to northern Wyoming, ranging
from 37.492 to 44.387 degrees modern latitude.
Stratigraphically, the frog specimens are primarily
found in the Brushy Basin Member or equivalent
levels in Morrison undifferentiated (determined by
radiometric age). Frog specimens occur mostly in
greenish gray mudstone facies, but are also known in
silty, laminated clayball conglomerates, and finely
laminated lacustrine shales. Frogs occur in a recently
reported bromalite at the Jurassic Salad Bar locality,
and new SEM EDX analysis shows indeterminate
material in the fossil (neither bone nor geologic
matrix) is almost devoid of P but very high in C,
suggesting the material is soft tissue preserved in the
regurgitalite. Salamander fossils consist of at least
two (and probably more) forms with a range of sizes,
including cryptobranchoids ({ridotriton).
Salamanders are now known from 10 localities and at
least 23 individuals. Geographically, salamanders
range from south to north the same degree as frogs,
and in fact are known from the same site areas on
each end. All salamander specimens appear to be
from the upper levels of the formation, possibly all
from the Brushy Basin Member or equivalent levels.
Caudata may still be unknown from the older parts of
the formation. Salamanders are found in the same
range of pond facies as frogs and are found in five of
the same sites. Despite their low numbers,

amphibians are not as rare in the Morrison Formation
as previously perceived. Amphibians are more
abundant (by locality count) than cursorial
crocodylomorphs, Cteniogenys, eutriconodonts,
docodonts, paurodontids, and "symmetrodontans."
By minimum number of individuals, amphibians are
more numerous than pterosaurs, Haplocanthosaurus,
Brachiosaurus, small theropods, and
"symmetrodontans." The relative rarity of amphibians
in the formation is likely due in part to collecting bias
in favor of larger, less delicate vertebrates.

Funding Sources David B. Jones Foundation,
University of Bonn

Technical Session 11: Archosaurs (Friday, October
20, 2023, 8:00 AM)

A NEW LOOK AT THE CRANIAL ANATOMY
OF THE EARLY TRIASSIC RHYNCHOSAUR
MESOSUCHUS BROWNI, WITH COMMENTS
ON OLFACTORY EVOLUTION IN REPTILES

Foster, William!, Gensbigler, Paul?, Wilson, Jacob
D.!, Lyson, Tyler?, Bever, Gabriel S.!

!Center for Functional Anatomy and Evolution, Johns
Hopkins School of Medicine, Baltimore, Maryland,
United States, 2Johns Hopkins University, Baltimore,
Maryland, United States, *Denver Museum of Nature
and Science, Denver, Colorado, United States

Mesosuchus browni is a pan-archosaur represented
by a small series of specimens collected from Early
Triassic sediments of the Karoo Basin, South Africa.
Known specimens are housed in the Iziko South
African Museum in Cape Town and include an
exceptionally preserved skull (SAM 6536) that
Robert Broom considered one of the finest specimens
known to vertebrate paleontology. A detailed
description of Mesosuchus skeletal anatomy using a
traditional approach is published and was followed
by a microCT study targeting the SAM 6536
braincase. Here, we build on these efforts by
extending the benefits of advanced imaging to the
remainder of SAM 6536. Justification for these
efforts is drawn from the heuristic potential of the
specimen as reflected in its overall preservation, the
striking resolution of the resultant CT images, and the
strategic phylogenetic position in which Mesosuchus
is commonly recovered. As an early-diverging
rhynchosaur, Mesosuchus is critical for polarizing
characters and testing evolutionary and phylogenetic
hypotheses, both within Rhynchosauria and along the
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phylogenetic backbone that produced crown
Archosauria.

The high-resolution data permit the identification of
previously inaccessible anatomical variation while
confirming the overall accuracy of previous
descriptions. Access to the deep surface of the
dentary, for example, confirms the plesiomorphic
presence of a centrally positioned Meckelian groove
as opposed to the derived ventral restriction of this
groove found in numerous crown archosaurs. The
presence of a coronoid bone is now confirmed,
contributing to a plesiomorphic low mandibular
profile that is transformed in other rhynchosaurs as a
prominent coronoid process. Internal details of the
cranial roof reveal a number of intriguing
morphologies whose phylogenetic and evolutionary
implications are not yet clear. These range from the
nature of various bony sutures to the presence of a
laterally expanded olfactory bulb. This expansion is
of note given that we also find evidence of a fully
formed vomeronasal sensory system, which is
inferred in part based on a previously undescribed
and deeply sculpted septomaxilla. The coexistence of
these osteological correlates adds to the complex
story of neurosensory evolution in the deep history of
archosaurs and provides an opportunity for
integrating the fossil record with emerging genomic
patterns of olfactory and vomeronasal evolution.

Technical Session 8: Mammal Paleoecology
(Thursday, October 19, 2023, 1:45 PM)

REASSESSING THE NEOGENE HISTORY OF
Cs GRASSES IN THE GREAT PLAINS, U.S.A.

Fox, David L.!, Lukens, William?

'Department of Earth & Environmental Sciences,
University of Minnesota, Minneapolis, Minnesota,
United States, 2Department of Geology and
Environmental Science, James Madison University,
Harrisonburg, Virginia, United States

Multiple lines of evidence indicate the origin of the
modern grassland ecosystems in the Great Plains of
North America proceeded in two stages. Plant
microfossils (phytoliths) indicate that open, grass-
dominated habitats first appear around the Oligo-
Miocene boundary and included grasses using the C;
photosynthetic pathway, with C4 grasses emerging
later in the Miocene to Pliocene. Stable carbon
isotope ratios (8'°C values) from tooth enamel of
large-bodied mammalian herbivores largely support

this model, with the first C4 consumers first evident
by 6.6 Ma in Texas and then at ca. 6.25 Ma in
Nebraska. However, pedogenic carbonate §'3C values
are consistent with C4 grasses being present since at
least 23 Ma, broadly coincident with the first
phytolith evidence for open habitats. Key to the
different interpretations of the 8'3C data are the
assumed endmember 5'3C values for C; and C4 plants
in the past and whether and how measured §'*C
values are interpreted as fraction C4 biomass (fcs).
Here we reinterpret published carbon isotope records
from the Neogene and Quaternary of Nebraska using
a global compilation of modern plant §'3C values and
a Monte Carlo method for estimating fcs from
measured 5'3C values. This approach applies linear
mixing that accounts for natural variation in plant
endmembers and uncertainties in the §'°C of
atmospheric CO, and the fractionations associated
with pedogenic carbonate and bioapatite. For a
measured 5'*C value, the MC method generates a
distribution of 10,000 fc4 values that allows for
statistical assessment of the C4 component. We focus
on Nebraska records for their long duration and to
minimize the role of latitudinal diachroneity in
increased abundance of C4 grasses. For published
carbonate 5'°C values with ages 23.0-7.25 Ma
(n=115), 90.4% have median fc4 values >0, and for
85 samples across the entire age range, the 5%
percentile of the fc4 distribution is positive. For
published §'3C values of mammals with ages 18.25-
0.5 Ma (n=537), 98.5% have median fc4 values >0,
including one specimen at 18.25 Ma; for 235 of the
specimens, including 165 Miocene specimens with
ages 16.5-0.5 Ma, the 5" percentile of the fc4
distribution is positive. Our results provide statistical
support for the original interpretation of the Miocene
carbonate record from the Great Plains and indicate
that large-bodied mammals in the region were
consuming Cy grasses during the Early Miocene,
much earlier than heretofore recognized.

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

NO SAW SUPPORT JACKETS
Fox, Marilyn, Lutz, Christina, Lash, Catherine

Yale Peabody Museum, New Haven, Connecticut,
United States

Many large or fragile specimens require jackets,
cradles, clamshells or other plaster and fiberglass
supports. The method most used is to layer plaster
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and fiberglass well over the edges of the specimen,
wait until the plaster is dry, remove the specimen,
and saw off the edges. This is a dusty process,
requiring appropriate PPE to avoid breathing harmful
flying plaster and fiberglass dust, as well as hearing
and eye protection. It should be performed with a
vacuum or dust collector. It can leave fiberglass
splinters sticking out of the rough jacket edges,
requiring either covering with an additional layer of
plaster or even blowtorches. Fiberglass splinters in
hands, and the annoyance and damage from plaster
and fiberglass supports are the subject of many
methods discussions among preparators and
collections staff.

Here at the Yale Peabody Museum, we use a
technique which eliminates the step of sawing the
edges of our support jackets. We simply stop
applying the fiberglass approximately one-half inch
(or 1cm) inside of the planned edge of the jacket. We
continue plastering that last %4 inch around the edge
manually making a nice, rounded edge. This method
works for any kind of jacket, cradle or clamshell.
Either Hydrocal or Hydrocal FGR 95 work well with
this method. As a barrier between the plaster and the
specimen we have used felt, ethafoam, or a clay layer
that is replaced with ethafoam. We primarily use
continuous strand mat, but we have also used
fiberglass veil, fiberglass fabrics and fiberglass scrim
purchased from Fibre Glast. Once the plaster has set,
but before it is fully dry, the jacket is lifted from the
specimen and the edge is cleaned up quickly with a
Sur-Form.

This method does require some understanding of the
properties of plaster and how to work with them. For
example, as the plaster sets and thickens it can be
used to build up any thin sections around the edge. It
can be smoothed with spatulas or hands with a bit of
water. Tools used include silicone mixing bowls,
spatulas - a variety of small and large metal and
plastic tools, and Sur-Form tools (this tool consists of
a steel strip with holes in a handle; one side of the
hole is sharpened to make a cutting edge). The
preparator should, of course, use appropriate PPE,
such as N95 masks, gloves, and eye protection when
working with plaster and fiberglass.

The edge is as sturdy as a cut edge, easier and cleaner
to achieve, and much less aggravating.

Virtual Posters

NEW EVIDENCE SUGGESTS THAT
DEINOSUCHUS RIOGRANDENSIS SHOULD
FORM THE TYPE SPECIES OF
DEINOSUCHUS

Fox-Pendergrast, Lillian A., Cossette, Adam P.

Biomedical and Anatomical Sciences, NYITCOM-
AR, Jonesboro, Arkansas, United States

To preserve stability in the taxonomy of alligatoroid
crocodylians, the undiagnosable Deinosuchus
hatcheri known from a single, highly incomplete
specimen (consisting of two vertebrae, one cervical
rib, one dorsal rib, fragments of dorsal ribs, one
pubis, 27 complete or nearly complete osteoderms,
and a number of indeterminate fragments) should be
replaced as the type species of Deinosuchus. The
well-represented nominal species Deinosuchus
riograndensis also from the Campanian of the
western interior of North America is the best species
to serve as the replacement. A recently published
phylogenetic analysis recovered five unambiguous
synapomorphies for the genus Deinosuchus and six
unambiguous autapomorphies for the species D.
riograndensis, in its current usage. Additionally, this
analysis found that the D. hatcheri holotype
preserves a single character diagnosing the genus. A
recently described specimen indicates that D.
hatcheri is itself diagnosed by an autapomorphy now
known to be shared with another species of
Deinosuchus. We consider D. hatcheri a nomen
dubium and this is problematic because the name
Deinosuchus is deeply established in both
professional and popular media. However, D.
riograndensis, a species known from several well-
represented individuals from the Campanian Aguja
Formation of Big Bend National Park in southwest
Texas has generally been used as the reference
species for studies of comparative anatomy and
phylogeny of the genus, and casts of its holotype and
specimens from its type locality, are held in
repositories around the world. Deinosuchus
riograndensis preserves all five synapomorphic
characters diagnosing the genus and is the best
available species to replace D. hatcheri as the type
species of Deinosuchus. This allows for the
preservation of Deinosuchus as a taxonomic name
with generally accepted content and for the
differentiation of the two species of Deinosuchus
evident in the fossil record of North America.
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Technical Session 17: Afrotheria & Mammal
Macroevolution (Saturday, October 21, 2023, 8:00
AM)

APPROXIMATING MAMMAL FUNCTIONAL
TRAIT DIVERSITY USING BODY MASS

Fraser, Danielle!, Balk, Meghan A.%, Doby, Joshua
R.3, Hopkins, Samantha*, Pineda-Munoz, Silvia®,
Reuter, Dana*, Shupinski, Alexandria®, Villasenor,
Amelia’, Emery, Kitty F.3, FuTRES, Functional
Diversity Project Group®

Palacobiology, Canadian Museum of Nature,
Ottawa, Ontario, Canada, *Naturhistorisk Museum,
Oslo, Norway, 3Florida Museum of Natural History,
Gainesville, Florida, United States, “University of
Oregon, Eugene, Oregon, United States, Amazon
Conservation Association, Washington, District of
Columbia, United States, ®*University of Nebraska-
Lincoln, Lincoln, Nebraska, United States, "The
University of Arkansas, Fayetteville, Arkansas,
United States

Quantifying biodiversity (i.e., the numbers and types
of organisms) in the past and present enables us to
illuminate patterns in the spatial distributions of
species, to identify conservation “hot spots,” and,
ultimately, to assess change resulting from both
anthropogenic and non-anthropogenic processes. The
various metrics for Functional Diversity (FD) attempt
to describe the array of lifestyles occupied by species
in the same assemblage. They rely on measuring or
scoring ecologically relevant traits (e.g., diets) to
quantify how species are distributed in ecological
niche space. Frequently, FD is compared among
modern communities separated in space but has also
been applied to the fossil record. Much of the
taxonomically informative mammal fossil record,
however, consists of incomplete specimens, meaning
some traits are not observable. Fortunately, body
mass is a fundamental mammalian trait correlated
with many other components of mammalian ecology.
It is also easily estimated from both dental and
postcranial remains from the fossil and sub-fossil
records and available from modern biodiversity
databases. The objective of the present study is to
investigate whether FD calculated using body mass
alone is representative of mammalian FD
incorporating other ecologically relevant traits. Using
distribution data for terrestrial mammals from IUCN
and trait data from the FUTRES and COMBINE
databases, we calculated FD over ~17,000 global grid
cells covering all terrestrial modern environments.
We calculated FD metrics using body mass alone and

using other combinations of traits to compare spatial
patterns visually and with spatial regressions. All
models identified latitudinal gradients in FD, but
gradients calculated using body mass alone were
generally weaker. However, all models, including
those using body mass alone, identified similar areas
of high and low functional diversity with the tropics
representing hotspots of functional richness and
functional dispersion and the Arctic a hotspot of
functional evenness. We suggest that body mass is
useful for studying dynamics of FD in deep time, but
that those changes may be dampened in magnitude.
Notably, the inclusion of a metric for diet, often
estimable from dental remains (e.g., 3D tooth shape),
may enhance the detectability of comparatively small
FD changes. An understanding of which traits infer
changes in FD spatially will aid paleontologists in
selecting informative traits and interpreting temporal
change.

Technical Session 12: Methods & Paleohistology
(Friday, October 20, 2023, 8:00 AM)

COMPARATIVE OSTEOHISTOLOGY OF
THERIZINOSAURIA: IMPLICATIONS FOR
THE EVOLUTION OF LARGE SIZE IN
HERBIVOROUS THEROPODS

Freimuth, William J.!, Hedrick, Brandon P.2, Liao,
Chun-Chi®, Zanno, Lindsay E.*

"Department of Biological Sciences, North Carolina
State University, Raleigh, North Carolina, United
States, 2Department of Biomedical Sciences, Cornell
University, Ithaca, New York, United States, *Key
Laboratory of Vertebrate Evolution and Human
Origins of Chinese Academy of Sciences, Institute of
Vertebrate Paleontology and Paleoanthropology,
Chinese Academy of Sciences, Beijing, China,
4Paleontology, North Carolina Museum of Natural
Sciences, Raleigh, North Carolina, United States

Changes in the rate and duration of growth
(heterochrony) produced the vast disparity of body
sizes we observe among non-avian theropod
dinosaurs. Osteohistological studies demonstrate that
large-bodied theropods (e.g., >1000 kg) evolved via
rapid increases in growth rates (acceleration) and
extended periods of growth (prolongation). However,
to date, these studies largely stem from
hypercarnivorous taxa; a dearth of osteohistological
and growth data exists for clades that evolved large
size and spanned the omnivory—herbivory spectrum.
As a result, potential relationships between
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ecomorphological shifts and growth rates or
metabolic proxies in theropods are poorly
understood.

Here, we investigate the osteohistological features of
Therizinosauria with a focus on two North American
taxa—the early-branching, small-bodied Falcarius
utahensis, and the late-branching, large-bodied
Nothronychus graffami. We compared a full
circumferential humeral midshaft section for each
taxon. The F. utahensis section (NCSM 33529A)
reveals plexiform to circumferential vascular canals
in the inner to mid-cortex. A total of 4-5 cyclical
growth marks (CGMs) (lines of arrested growth
(LAGs)) are present. In the outermost cortex, an
abrupt transition from fibrolamellar to lamellar bone,
a decrease in vascular density, and an external
fundamental system (EFS) of 6—8 CGMs are
suggestive of skeletal maturity. The presence of a
humeral EFS contrasts with sub-adult microstructural
features of a large femoral dataset of F. utahensis.
The N. graffami humeral midshaft section (UMNH
VP 16420) possesses six single LAGs, along with
one double- and one triple-LAG complex. Several
features suggest an advanced ontogenetic stage for
this individual, including patches of secondary
osteons throughout the inner cortex, a transition from
circumferential to longitudinal vascular canal
orientation towards the outer cortex, and an EFS
composed of eight CGMs in the outermost cortex.
Based on the circumference of the associated femur,
an adult body mass for N. graffami is estimated at
~1200 kg.

The histologically mature humeri of these taxa permit
modeling of growth trajectories and establish a
framework to assess broader histological patterns in
Therizinosauria. Ongoing investigations through a
greater taxonomic sample provide insight into the
evolution of growth strategies and their bearing on
ecomorphological shifts in this clade.

Funding Sources This material is based upon work
supported by the National Science Foundation award
#1925973 to LZ.

Technical Session 13: Fishes - Actinopterygians
(Friday, October 20, 2023, 1:45 PM)

A NEW ACTINOPTERYGIAN FISH FROM
THE MISSISSIPPIAN (SERPUKHOVIAN) OF
ALABAMA CLARIFIES THE ANATOMY AND
RELATIONSHIPS OF THE ENIGMATIC
FAMILY PAPHOSISCIDAE

Friedman, Matt', Figueroa, Rodrigo T.!, Shell, Ryan?,
Peterman, David®, Ciampaglio, Chuck*

"University of Michigan, Ann Arbor, Michigan,
United States, 2Cincinnati Museum Center,
Cincinnati, Ohio, United States, *Penn State
University, State College, Pennsylvania, United
States, “Wright State University, Dayton, Ohio,
United States

The Mississippian represents an important interval in
the evolution of actinopterygian (ray-finned) fishes,
with the appearance of novel body forms and dental
structures that suggest new ecological and functional
variety. A handful of sites yielding articulated fossils
provide key snapshots of this episode in
actinopterygian history. In North America, the most
prominent assemblage is the Serpukhovian Bear
Gulch fauna of Montana, which yields over 30 genera
of actinopterygians. These include members of
several anatomically specialized families endemic to
the locality and of unclear relationships. Here we
report an incomplete ray-finned fish fossil from the
coeval Bangor Limestone of northwestern Alabama,
representing the first intact Carboniferous
actinopterygian reported from the region. This
diminutive specimen preserves a partial postcranium
including articulated trunk squamation, dorsal and
anal fins, and pectoral girdles. The skull bones are
largely disarticulated. The fossil shows high contrast
in micro-computed tomography scans, permitting the
individual dissection and investigation of three-
dimensionally preserved bones and scales. The
specimen from Alabama shares a combination of
features with the peculiar Paphosiscidae, previously
represented by two species of Paphosiscus known
only from Bear Gulch. These traits include: pore-
bearing enamel covering dermal bones; enlarged
ridge scales anterior to the dorsal fin; a long-based
dorsal fin; a subopercle that is larger than the opercle;
reduced marginal dentition; principal mandibular
dentition borne by the coronoids; short and deep
lower jaw; reduced dentary; trapezoidal maxilla; and
cleithrum strongly constricted at the level of the
pectoral-fin articulation. The unusual aspects of the
jaws and dentition correspond to conditions apparent
in some taxa assigned to the Carboniferous-Permian
Eurynotiformes, providing evidence that paphosiscids
might be closely related to—or fall within—this clade.
More generally, results point to the potential of
tomographic approaches to yield significant data
from disrupted or otherwise overlooked early ray-
finned fish material.

Funding Sources NSF EAR 2219007 (to MF)
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Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

MORPHOLOGY AND SYSTEMATICS OF
LATE CRETACEOUS LUNGFISHES FROM
MADAGASCAR

Fuller, Brian', Ramén, Alfonsina?, Claeson, Kerin?

!Cabrini University, Radnor, Pennsylvania, United
States, 2Philadelphia College of Osteopathic
Medicine, Philadelphia, Pennsylvania, United States

Extant lungfish (Dipnoi), lepidosirenids, protopterids,
and neoceratodontids, are endemic to South America,
Africa, and Australia respectively. Prior to the Late
Cretaceous, these landmasses contributed to the
southern supercontinent Gondwana, as did
Madagascar, which separated from Africa in the Late
Jurassic, but only became fully isolated as an island
when it separated from the Indian subcontinent about
88 mya. Extinct dipnoans were much more
cosmopolitan in their current distribution, with
abundant records also in Laurasia. Beginning in
1993, field teams led by Stony Brook University, and
more recently by the Denver Museum of Nature &
Science and Ohio University, recovered a large
assemblance of Late Cretaceous fossil vertebrate
specimens from the Mahajanga Basin in northwestern
Madagascar. In addition to a much larger, relatively
diverse sample from the Maastrichtian Maeverano
Formation, several hundred specimens were also
retrieved from the Ankazomihaboka beds, which are
of Coniacian or Santonian age (~90 — ~84 mya).
Approximately half of the Ankazomihaboka
specimens (~300) are dipnoan tooth plates preserved
on prearticular and pterygoid jaw bones. Tooth plates
were compared to extinct and extant genera of
lungfishes, including tFerganaceratodus and
tPtychoceratodus, which these specimens were
previously identified to be. We scored these
specimens into a previously published matrix to test
these hypotheses using PAUP. Ptychoceratodus
would support an affinity with Triassic and Jurassic
species found in India and Madagascar (e.g., 1P.
hislopianus, TP. cf. hislopianus, and TP. acutus).
TFerganaceratodus would be significant due to its
Jurassic presence in Kyrgyzstan and Thailand. Our
results indicate the Late Cretaceous Madagascar
specimens are more closely related to T Ceratodus
than to any other genus. This implies the possible
presence of a ghost lineage, and that a lungfish

population of lungfishes were likely present in
Madagascar long before the Late Cretaceous.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

PROBING THE DISTINCTIVE PREMOLARS
OF PENTACODONTIDS (EUTHERIA:
MAMMALIA)

Fulwood, Ethan

Anatomy, DeBusk College of Osteopathic Medicine,
Lincoln Memorial University, Knoxville, Tennessee,
United States

The enigmatic eutherian family Pentacodontidae
comprises a small number of relatively poorly
understood but ecologically interesting species from
the Paleocene of North America and Europe. Several
pentacodontids exhibit relatively enlarged last
premolars, a condition most pronounced in the best
known pentacodontid species, Aphronorus orieli.
Explaining this distinctive premolar morphology
poses a functional problem. Enlarged premolars may
represent an adaptation for crushing high diameter
food items, as these teeth can be brought to bear on
hard objects at higher gapes than at the more distal
molars. This is consistent with the malacophagous
diet hypothesized for Aphronorus orieli. Adaptation
for exerting crushing pressures with the premolars
should predict a correlation between premolar size
and the mechanical potential at the largest premolar’s
bite point. To test this prediction, I measured lower
fourth premolar lengths and calculated mechanical
potential at the lower fourth premolar bite point using
lateral photographs of a sample of mandibles from 14
species of extant erinaceids and CT scans of
Aphronorus orieli. The erinaceids match in size and
potential dietary ecology the relatively generalized
Paleocene pentacodontids. Analyses were performed
in Bayesian multilevel framework implemented in
BRMS in R. To better clarify taxonomic relationships
within Pentacodontidae, I also coded three species of
Aphronorus and representatives of the genera
Bisonalveus, Coriphagus, Eurolestes, Pentacodon,
and five potential outgroups into a published taxon-
character matrix which emphasizes premolar
morphology and assessed their phylogenetic
relationships using maximum parsimony
implemented in PAUP. Contrary to expectations,
fourth premolar length was not strongly related to
mechanical potential (beta parameter = 0.2 [-0.05 :
0.10 95% CI]). This may suggest that premolar
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length is driven by functional demands other than
crushing force, or potentially represent limitations in
measurements of bite force from dry mandibles
without muscle information. Pentacodontids and the
genus Aphronorus were recovered as natural groups
with a split between the European Eurolestes and the
remaining North American taxa at the base of the
family.

Technical Session 5: Ungulates (Wednesday, October
18, 2023, 1:45 PM)

EVIDENCE OF DISPARATE LIFE HISTORIES
IN THE PALAEOCENE RISE OF EUTHERIA

Funston, Gregory F.!, Holpin, Sofia?, Shelley, Sarah?,
Williamson, Thomas®, Brusatte, Stephen?

"Natural History, Royal Ontario Museum, Toronto,
Ontario, Canada, 2School of GeoSciences, University
of Edinburgh, Edinburgh, Scotland, United Kingdom,
SNew Mexico Museum of Natural History and
Science, Albuquerque, New Mexico, United States

The early Palacocene (66—61.6 mya) witnessed the
establishment of mammal-dominated terrestrial
ecosystems after the extinction of the non-avian
dinosaurs. Understanding the mammals that formed
these communities is crucial not only for
disentangling the origin of living mammal clades, but
also the forces that structured these first precursors of
modern ecosystems. The potential role of life history
as a driving factor in the composition of early
mammalian ecosystems has long been appreciated
but has historically been difficult to evaluate. A
central focus thus far has been on differences in
reproductive strategy between three major North
American mammal clades, specifically
multituberculates, metatherians, and eutherians.
However, virtually no work has considered whether
reproductive strategy was uniform within these
clades. Recent advances combining paleohistology
with geochemistry have opened a new window into
reproduction in extinct mammals, revealing a highly
precocial lifestyle in the eutherian pantodont
Pantolambda, but it is unclear whether this life
history style characterized early eutherians more
broadly. Results from another eutherian, the
phenacodontid Tetraclaenodon, challenge this notion.
Both cementochronology and osteohistology indicate
a drastically slower life history in the slightly smaller
Tetraclaenodon, at virtually the opposite end of the
eutherian spectrum from Pantolambda. After a
relatively short gestation period (~2 months),

Tetraclaenodon retained slow-growing deciduous
teeth for as long as four years. The oldest individual
in our sample grew exceptionally slowly towards the
end of its life, which spanned at least 89 years. The
ratio of gestation period to body size (10-15 kg) in
Tetraclaenodon is similar to small-bodied
carnivorans like the coyote (Canis latrans), Caracal
(Caracal caracal), and African civet (Civettictis
civetta). However, these extant species vary
significantly in the duration of suckling (1.5—4
months), and therefore total maternal investment.
Determination of the closest modern analogue for
Tetraclaenodon awaits geochemical work to
reconstruct nursing patterns. Nonetheless, these
results indicate that eutherian life histories were
already diverse in the early Palacocene and raise
doubts that more precocial “placental”-style
reproduction is solely responsible for the greater
proliferation of eutherians than other mammal clades
during this interval.

Funding Sources Natural Sciences and Engineering
Research Council of Canada, Vanier-Banting
Commission, European Research Council

Technical Session 5: Ungulates (Wednesday, October
18, 2023, 1:45 PM)

GROUNDS FOR COMPARISON: SPATIAL
TRENDS IN THE UTILIZATION OF SHED
CARIBOU ANTLERS AS MINERAL
RESERVES

Gaetano, Madison', Miller, Joshua H.', Wald, Eric?,
Druckenmiller, Patrick S.?

!Geosciences, University of Cincinnati, Cincinnati,
Ohio, United States, 2Arctic Network-Inventory and
Monitoring Division, National Park Service,
Fairbanks, Alaska, United States, *University of
Alaska Museum of the North, University of Alaska,
Fairbanks, Fairbanks, Alaska, United States

Caribou (Rangifer tarandus) are the only extant deer
species in which females produce antlers. Male
antlers contribute to reproductive success through
display and combat, however there is little consensus
regarding the evolutionary drivers of female antlers.
While male antlers are shed starting in the fall and
often on a herd’s mating grounds, antlers of pregnant
females are shed during the spring birthing interval
on a herd’s calving grounds. Though forage analyses
of spring and summer caribou ranges indicate
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deficiencies in key minerals (calcium and
phosphorus) to support nursing females, assemblages
of mineral-rich shed female antlers are readily
available. Here, we test the novel hypothesis that
female caribou antlers provide mineral supplements
for nursing females. Using antler and skeletal
material collected from calving and mating grounds
(Porcupine Caribou Herd; Arctic National Wildlife
Refuge, Alaska), we documented patterns of
consumption by co-occurring ungulates (Rangifer),
carnivorans (Ursus, Canis, Vulpes), and rodents
(Urocitellus, Microtus). To assess whether the
nutrient stresses associated with spring calving
elevate reliance on antler consumption, we compared
modification by known taxa on spring calving
grounds and fall mating grounds. Standardized bone
surveys of calving grounds (n=53) and mating
grounds (n=7) yielded over 1,300 antlers and several
hundred skeletal bones. We found caribou gnawing
on ~90% of antlers shed on spring calving grounds,
but <10% of co-occurring skeletal material. Further,
less than 30% of antlers sampled from fall mating
grounds were gnawed on by caribou. Additionally,
while <3% of antlers shed on calving grounds are
modified by rodents, they are the most prolific
consumer of mating ground antlers (~40% recorded
rodent gnawing). Caribou monopolize the
consumption of shed antlers on the calving grounds,
likely driven by nursing females experiencing the
compounding demands of lactation, antler regrowth,
and migration. The drive to consume antlers is also
strongest on the calving grounds, suggesting that a
key fitness benefit of female antlers could be that of a
post-natal nutrient supplement. Antlers can reach
high concentrations on Arctic calving grounds
(>1,000 antlers/km?) and persist for centuries or
longer. Annual use of calving grounds, during which
females consume available antler resources and
contribute their own, may function as an
unrecognized feedback mechanism promoting
fidelity to calving grounds.

Funding Sources University of Cincinnati Sigma Xi
and Office of Research; Geological Society of
America; American Philosophical Society;
University of Alaska Museum of the North

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

DIPPY LONGSTOCKINGS: PRESENCE OF
MELANOSOME IMPRESSIONS IN
DIPLODOCUS SP. SCALES EXPANDS OUR
KNOWLEDGE OF SAUROPOD COLORATION

Gallagher, Tess!, Folkes, Dan', Schein, Jason?,
Storrs, Glenn W.3, Vinther, Jakob'

"University of Bristol, Bristol, United Kingdom,
2Elevation Science, Philadelphia, Pennsylvania,
United States, >Cincinnati Museum Center,
Cincinnati, Ohio, United States

Exceptional preservation of integumentary fossils has
helped broaden our understanding of extinct fauna,
especially in dinosaurs. Integumentary fossils can
help us better understand the physiology, appearance,
and ecological niche of these animals. The discovery
of melanosomes and melanin in particular has made
it possible to reconstruct the color patterning of
certain dinosaur taxa, namely feathered dinosaurs.
However, several scaly dinosaur taxa have also been
found either with melanin or melanosome
impressions. In this study, melanosome impressions
found within the organically preserved polygonal
scales of Diplodocus sp. are described. The scales
originate from the Mother’s Day quarry and are
preserved as a carbonaceous film, with the scales
measuring ~1.5 cm in diameter. The small size and
rounded shape of the impressions indicate these may
be phacomelanosomes, suggesting a possible ginger
or yellow color for these scales. While the exact
coloration cannot be determined due to the fact that
color producing cells such as chromatophores do not
fossilize, the presence of phacomelanosomes
indicates that Diplodocus may have been more
strikingly colored than previously realized, especially
compared to the relatively dull colors seen in extant
terrestrial megafauna.

Funding Sources University of Bristol, Department
of Earth Sciences, Palacobiology MSc program

Colbert Poster Prize Session

LOOKING FOR THE ROLE OF
HYPSODONTY IN THE MANDIBULAR
BIOMECHANICS OF THE OREDONTS
(ARTIODACTYLA, MERYCOIDODONTIDAE)

Garcia-Lara, Sergio L., Tseng, Z. Jack

Integrative Biology, University of California at
Berkeley, Berkeley, California, United States

Merycoidodontidae (oreodonts) were an abundant
group of North American endemic artiodactyls
during the middle Cenozoic. Oreodont taxa represent
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a range of tooth crown heights (hypsodonty), and
thus serve as a useful model system for analyzing
potential correlations between crown height and
craniodental functional morphology. We analyzed
groups of hypsodont and non-hypsodont oreodonts to
test the hypothesis that degree of hypsodonty
correlated with biomechanical characteristics of the
oreodont mandible. The sample included
Leptaucheniine oreodonts that conventionally are
known as the most hypsodont oreodonts. We
calculated mandibular force profiles in five
interdental positions: p1/p2, p4/m1, m1/m2, m2/m3
and m3/ascending ramus, specifically comparing
relative mandibular force (Zx/Zy) and maximum
mandibular force (Zx/L and Zy/L in mm2). We
observed similar mandibular force profiles regardless
of hypsodonty level in each estimated metric. Zx/L
and Zy/L decrease toward the mandibular symphysis.
Relative mandibular force profile (Zx/Zy) shows
decrease in the m2/m3-m3/ascending ramus segment,
followed by a valley then an increase toward the
mandibular symphysis. Overall, the mandibular force
profiles mirror the estimated body size based on the
m1 length rather than degree of hypsodonty. Xz/Xy
values are higher in the symphysis and ramus regions
than in the corpus, even though the lowest forces
were generated in the former region (X/L) which may
indicate that the caniniform premolars was not used
for processing hard material or defense. Despite these
apparent patterns, none are statistically significantly
different between the studied taxa. The findings
suggest that oreodont mandibular biomechanics may
be decoupled from differences in tooth usage implied
by hypsodonty; limited sample sizes may also mask
more subtle biomechanical differences among the
studied taxa. Ongoing and future research clarifying
the link between hypsodonty and mandibular
biomechanics in extant artiodactyls could provide the
basis for evaluating whether oreodonts display an
unusual pattern of tooth-mandible functional
decoupling.

Funding Sources SGL wants to acknowledge to
Fulbright-Garcia Robles and CONACYT for
providing funding to pursue graduate studies.

Technical Session 4: Dinosaur Soft Tissues
(Wednesday, October 18, 2023, 1:45 PM)

SEEMINGLY MOODY: A HYPOTHETICAL
RECONSTRUCTION OF THE EYE
MUSCULATURE OF BAJADASAURUS

Garderes, Juan P.!, Whitlock, John A.2, Toledo,
Néstor®, Gallina, Pablo A.!

"Fundacion Félix de Azara - CCNAA, Universidad
Maimonides, CABA, Buenos Aires, Argentina,
2Department of Science and Mathematics, Mount
Aloysius College, Cresson, Pennsylvania, United
States, *Unidades de Investigacion Anexo Museo,
Universidad Nacional de La Plata, La Plata, Buenos
Aires, Argentina

Of the cranial musculature in extant archosaurs,
several functional groups have been thoroughly
analyzed, mainly those related to biting biomechanics
and skull stability. In this sense, adductor and
craniocervical musculature, have been primarily
analyzed for inference in non-avian dinosaurs.
Conversely, other cranial muscular groups, such as
the hyoid musculature and the extrinsic eye
musculature, have been shallowly explored. Of the
latter, in Archosauria, Alligator has been described,
while in Aves, Buteo buteo, Ardea cinerea and
Gallus gallus have been described. Here we present
the first inferential reconstruction of the extrinsic eye
musculature for a diplodocoid sauropod dinosaur,
Bajadasaurus pronuspinax, based on osteological
correlates and extant phylogenetic bracketing. The
eyeball was inferred to have a size of half of the
rostrocaudal length of the eye socket parallel to skull
roof, similar to the dimensions of the scleral rings of
Diplodocus (CM 11161) and Nemegtosaurus (ZPAL
MgD-1/9), and an interorbital cartilage septum was
inferred. Six muscles have been reconstructed. The
insertion of these on the eyeball are inferred to be
placed on its medial surface, according to a
conservative location of these regarding the major
axes of the skull and positions in A/ligator, Buteo and
Gallus. The four rectus muscles attach their origins
surrounding the foramen for CN II. The muscle
rectus dorsalis attaches on the surface where the
orbitosphenoid and laterosphenoid fuse, leaving a
shallow concavity as an osteological correlate.
Caudally, the m. rectus lateralis attaches on the
dorsal surface of the basisphenoid, without leaving an
osteological correlate. The m. rectus ventralis
attaches to the edge of the basisphenoid, ventral to
the foramen for CN II, leaving a depressed surface as
an osteological correlate. The remaining m. rectus
medialis is inferred to attach rostral to the foramen
for CN II, on the caudal portions of the interorbital
cartilage. Onto this cartilage, both obliquus muscles
attach rostrally, the m. obliquus dorsalis on the dorsal
area, and the m. obliquus ventralis on the
rostroventral area. The inferred extrinsic eye
muscular system in Bajadasaurus shows a
configuration more similar to that on extant Aves
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than that of extant Crocodylia, based on the position
of the origin of the obliquus muscles.

Funding Sources National Geographic Society Grant
W465-16; PICT 2013-0704; PICT 2018-0094

Colbert Poster Prize Session

NEOSELACHIAN DIVERSITY THROUGH
DEEP TIME

Gardiner, Amanda!, Cooper, Rebecca?, Kocékova,
Kristina!, Villafafia, Jaime?, Pimiento, Catalina®,
Silvestro, Daniele?

"University of Zurich, Seattle, Washington, United
States, 2University of Fribourg, Fribourg,
Switzerland, *University of Vienna, Vienna, Austria,
4Swansea University, Swansea, Wales, United
Kingdom

Extant sharks, skates, and rays together with their
recently extinct ancestors comprise Neoselachii, a
cosmopolitan clade in Chondrichthyes with an
evolutionary history beginning in the Early Triassic
(~ 250 Ma). Previous studies agreed on their diversity
patterns through time: a large increase throughout the
Cretaceous led to their maximum observed diversity
in the late Late Cretaceous (~ 72 Ma) before a sharp
decline during the K-Pg mass extinction (66 Ma),
followed by a small recovery in the Paleocene (~ 61.6
Ma), and relatively stable diversity from the Neogene
(~ 13.82 Ma) to the present. However, our current
understanding of neoselachian diversity is impaired
by the inherently incomplete fossil record and
numerous biases. Here, we use “DeepDive”, a novel
method based on deep-learning Artificial
Intelligence, combined with an unprecedented dataset
of over 30,000 fossil occurrences, to estimate
neoselachian diversity from the Cretaceous to the
present while accounting for multiple biases in the
fossil record such as sampling, preservation, and the
Signor-Lipps effect. Our results agree with previous
findings for the Cretaceous: significant growth
throughout the Early and early Late Cretaceous
(437%) followed by a large increase in the Santonian
(55%; 86.3 Ma — 83.6 Ma), culminating in a peak of
diversity before loss crossing the K-Pg boundary (-
42%). Diverging from past studies, we find that
recovery in the Paleocene (66 — 56 Ma) was larger
than previously thought and led to a second peak in
richness in the early Eocene (63%; 56 —47.8 Ma).
Excusing a small recovery in the Middle Miocene
(11%; 13.82 — 11.63 Ma), decline is observed from

the early Eocene until the present (-62%), with nearly
half of species diversity lost in the last 12 myr. Our
results expose previously unknown trends in
neoselachian evolutionary history and indicate that
the diversity of this ecologically essential clade,
which today has over 37% of species at risk of
extinction, is severely depleted in comparison to the
past.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

NEW OCCURRENCES OF LATE
CARBONIFEROUS FOSSIL FISHES FROM
WEST VIRGINIA, APPALACHIAN BASIN,
U.S.A.

Gardner, Nicholas', Bovis, Max?, Engelman,
Russell’, Godlesky, Clinton*, Hodnet, John-Paul M.2,
Shell, Ryan?

'Mary F. Shipper Library, WVU Potomac State
College, Keyser, West Virginia, United States,
’Dinosaur Park/Archaeology Office, Maryland-
National Capital Park and Planning Commission,
Maryland, Maryland, United States, >Department of
Biology, Case Western Reserve University,
Cleveland, Ohio, United States, “Independent
Researcher, Fossils of Parks Township, Leechburg,
Pennsylvania, United States, >Research Associate,
Vertebrate Paleontology Department, Cincinnati
Museum Center, Cincinnati, Ohio, United States

Field reconnaissance in northern West Virginia has
expanded the known diversity of vertebrate fossils
from this portion of the Late Carboniferous
Appalachian Basin (eastern United States).
Investigation into previously known conodont and
invertebrate-bearing exposures has resulted in the
discovery of numerous, identifiable fish remains.
Nearly the entire Glenshaw Formation is exposed at
the section (Late Pennsylvanian, Kasimovian). The
principal layer producing vertebrate fossils appears to
be equivalent to the Cambridge Limestone of Ohio
and the Nadine and Woods Run Limestones of
Pennsylvania (Streptognathodus gracilis conodont
biozone).

Chondrichthyan fossils are present as both spines and
teeth. Durophagous and ichthyophagous taxa are
represented. The fauna includes elasmobranchs like
ctenacanthiforms (such as Glikmanius sp.) and
xenacanthiforms (Orthacanthus sp.) along with
euchondrocephalans such as cochliodontiforms (such
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as Deltodus sp.), eugencodontiforms (cf.
Agassizodus), and petalodontiforms (such as
Petalodus cf. ohioensis and a Cholodus-like
janassid). Acanthodian remains are present, including
spines referable to Acanthodes. Indeterminate
osteichthyan material is also present in the form of
isolated scales and teeth.

The xenacanthiform teeth would be surprising in an
otherwise marine assemblage, as they represent an
early marine example for a group that are more often
present in freshwater horizons especially in the late
Carboniferous-Permian. However, the presence of
lignite, preserved fossilized wood (cf. Cordaites), and
oolites suggest that the habitat was nearshore.
Therefore, the presence of xenacanthiforms actually
suggests a nearby freshwater influence.

Given that most vertebrate fossil yielding
Pennsylvanian localities in West Virginia have never
yielded such well-preserved, identifiable material or
such a diversity of species, this locality warrants
sustained future exploration.

Technical Session 12: Methods & Paleohistology
(Friday, October 20, 2023, 8:00 AM)

OSTEOHISTOLOGY OF TROODONTID
METATARSALS FROM THE DINOSAUR
PARK FORMATION (DPF): IMPLICATIONS
FOR GROWTH, STRESS, AND
UNDERSTANDING OF PATHOLOGY

Garros, Christiana W.!, Powers, Mark J.!, Dyer,
Aaron D.2, Currie, Philip J.!

'Biological Sciences, University of Alberta,
Edmonton, Alberta, Canada, 2Ecology and
Evolutionary Biology, University of Toronto,
Toronto, Ontario, Canada

Among the theropods in the Dinosaur Park Formation
(DPF), troodontids are one of the most enigmatic. As
they are known from largely isolated material, the
identity of its members is uncertain. This has created
confusion when referencing specimens of various
sizes as we currently lack ontogenetic or taxonomic
precision for the clade within the DPF. Additionally,
troodontids have a combination of features that make
them unique among theropods within the DPF fauna.
One example is their unique foot morphology, which
shows an arctometatarsus condition with a
specialized raptorial claw like dromaeosaurids. While
the biomechanics of the arctometatarsus have been

studied broadly, the combination of this feature with
a specialized raised medial ungual and the resulting
stresses are poorly understood. Here we analyze the
growth patterns, stress, remodeling, and pathologies
observed in DPF troodontids over ontogeny using
histological and statistical methods. Eleven
specimens (3 MTlIIs, 3 MTIIIs, and 5 MTIVs) across
a broad range in absolute dimensions (length and
circumference) from the Royal Tyrrell Museum of
Paleontology (RTMP) were selected in order to
account for ontogenetic changes. Using
circumference measurements of annuli in conjunction
with proximodistal linear measurements previously
obtained, regressions were performed to describe
growth trends. The metatarsals analyzed show
consistent rates of growth, with some conforming to
the annuli of larger non-associated elements. This
close growth relationship between specimens
suggests one species, or closely related species of
troodontid are represented in the sample. Bone
deposition patterns are consistent with biomechanical
stress models of the arctometatarsalian condition,
wherein secondary remodeling is concentrated
posteriorly and along the contact surface of MTIII in
MTII and MTIV. In addition to annuli, dual Lines of
Arrested Growth (LAGs) are observed, and
accumulation of regionalized LAGs are evident in the
pathologic, usually larger, specimens suggesting
stressors accumulated through life. One notable
MTIV (associated with an MTII) shows additional
bone deposition forming a callus outside the normal
margin of the shaft and a heavily deformed distal end
unlike anything observed in previous pathology
surveys. Multi-LAGs towards the outer bone and the
anterior and posterior margins in both metatarsals
suggest this animal lived with the pathology for some
time before succumbing to an unrelated death.

Funding Sources NSERC: Canadian Graduate
Scholarships - Masters (CGS-M), Dinosaur Research
Institute: DRI Student Project

Technical Session 2: Early Mammals & Carnivora
(Wednesday, October 18, 2023, 8:00 AM)

NEW FORELIMB DETAILS OF
EUROTAMANDUA, PURPORTED ANTEATER
FROM THE MIDDLE EOCENE OF MESSEL,
GERMANY, REVEAL EXTRAORDINARY
SIMILARITIES TO PALAEANODONTS
(PHOLIDOTAMORPHA), NOT TO
XENARTHRA

SVP 2023 Program Guide 177



Gaudin, Timothy J.!, Rose, Kenneth D.2, Rabenstein,
Renate’, Habersetzer, Jorg®

'Biology, Geology and Environmental Science, The
University of Tennessee at Chattanooga,
Chattanooga, Tennessee, United States, >Center for
Functional Anatomy & Evolution, School of
Medicine, Johns Hopkins University, Baltimore,
Maryland, United States, *Messel Research and
Mammalogy, Senckenberg Research Institute and
Natural History Museum, Frankfurt am Main,
Germany

Micro-computed tomography of the unique skeleton
of Eurotamandua joresi Storch, 1981 (middle
Eocene, Grube Messel)—described as the oldest
myrmecophagid and the only known Old World
xenarthran—reveals details of its skeletal anatomy
that were previously obscured, enabling close
comparative study for the first time. In this report we
add new anatomical details on the forelimb,
especially the manus. The scans have allowed us to
reconstruct nearly the entire forelimb and almost
every bone in three dimensions, excepting portions of
the first and fifth digits, revealing exceptional
specializations for scratch digging in nearly every
element. These include numerous features that are
strikingly similar to those of palaecanodonts, and to a
lesser degree manids, but which contrast sharply with
those of the xenarthrans Tamandua and Dasypus. As
previously reported, specific resemblances to
palaeanodonts include the shape and distolateral tilt
of the humeral head and morphology of the humeral
tuberosities, a V-shaped deltopectoral shelf and
enlarged supinator crest on the humerus, a deep
elongated olecranon process, broad semilunar notch
and weak radial notch of the ulna, a short and stout
radius, and exceptionally short and robust
metacarpals and phalanges. To these features we now
add the morphology of the scapular and secondary
scapular spines; marked distal expansion of the radius
and a sizable dorsal tubercle at its distal end; a
sessile, medially-indented ulnar styloid process; a
broad radial head with a distinct trochlear facet, a
sizable dorsal tubercle on the distal radius; a twinned
palmar tuberosity on the scaphoid; a medially
notched lunate; a large trapezoid with a keeled distal
surface; a well-developed extensor tubercle on
metacarpal 3; highly distinctive proximal and distal
articular surfaces on both metacarpals and phalanges,
including a small but distinct distopalmar-facing
distal keel on the metacarpals; and a shallow,
elongated unfissured third ungual resembling that of
other digging mammals. Forelimb anatomy provides
strong evidence that Furotamandua belongs to
Pholidotamorpha, not Xenarthra. Preliminary

phylogenetic analysis places Eurotamandua in an
unresolved polytomy with palacanodonts and the
extinct Messel pangolin relatives Eomanis and
Euromanis.

Funding Sources Humboldt Foundation Travel
Grant (KDR); Bramblett Gift fund, UTC BGE dept
(TJG); UTC Faculty Research and Development
Award (TJG)

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

ROBODINO: ADVANCES IN ROBOTICS AS
APPLIED TO A PALEONTOLOGY
INTERACTIVE DISPLAY

Gay, Robert J.!, Bingham, Kyler?, Berry, Matthew?,
Walker, Payton?, Lopez, Juan Cortez?, Deemyad,
Taher?

'Idaho Museum of Natural History, Idaho State
University, Pocatello, Idaho, United States, 2Robotics
Lab, Idaho State University, Pocatello, Idaho, United
States

Animatronic dinosaurs have been used in outreach
and museum displays for decades. These models,
while popular with the public, are limited as they fail
in anatomical accuracy or are unconvincing as
replicas of past life. Some institutions have
transitioned to human-powered models, but these can
be bulky, expensive, require specialized training, or
otherwise rely on materials or expertise that are not
readily accessible. Using 3D printing, off-the-shelf
materials, an open-source kinematic model from the
Max Planck Institute, and an existing 3D model of a
dinosaur skeleton (Oryctodromeus cubicularis) at the
Idaho Museum of Natural History, we are producing
a new robot that will allow us to overcome these
prior limitations. This project will result in a self-
balancing and walking display, nicknamed
RoboDino.

The hindlimbs of RoboDino are based on BirdBot, a
robot designed by the Max Planck Institute for
Intelligent Systems. The BirdBot project developed
an emu-based bipedal robot with mechanical joint
coupling. BirdBot's leg mechanism is scalable,
lightweight, and energy efficient. It uses two motors
per leg, pulleys, and is loaded by spring-tendon
networks. We are using elements from BirdBot as the
basis for the hindlimbs in RoboDino. The bony
anatomy of IMNH’s existing O. cubicularis 3D
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model has been combined with elements from
BirdBot within SolidWorks, with functionality
digitally checked. The final assembly and actuation
of the legs will occur in late 2023.

The non-locomotive elements of the RoboDino
project include the head, neck, body, and tail. The
torso is designed to be rigid and act as a housing for
all electrical components, which is a compromise
between biological reality and the needs of the
systems used in locomotion. The head has an
articulated mandible, actuated by a servo. The neck is
operated by a two-pulley system to mimic the range
of motion in O. cubicularis. For prototype purposes,
the arms will remain static. Specimens of O.
cubicularis at the IMNH show that its tail was
encased in bundles of tendons which were often
ossified. To model this, the tail is made up of PLA
and TPU 3D printed plastics. Sections of the tail will
be connected with screws and vinyl tubing as in the
neck. This will allow the tail to sway during
locomotion, as a reasonable reproduction of the
mechanics of the biological tail. Final assembly will
happen in early 2024 and will provide a true robotic
dinosaur for use by the IMNH team for outreach and
display.

Funding Sources Idaho Museum of Natural History,
Idaho State University CPI program

Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

WAYAN’S WORLD: DIGITIZING (MOST OF)
A STATE’S CRETACEOUS FOSSIL RECORD

Gay, Robert J., Krumenacker, L.J., Peecook, Brandon
R.

Idaho Museum of Natural History, Idaho State
University, Pocatello, Idaho, United States

In early 2023 the Idaho Museum of Natural History
(IMNH) began a project to digitize via laser scanning
the majority of the state’s Cretaceous (Albian-
Cenomanian) fossil record. While Idaho’s Cretaceous
fossil record is not as extensive as some neighboring
states (Montana, Wyoming, Utah), it is significant for
this portion of the Cretaceous and hosts higher
biodiversity than others (West Coast states, Nevada).
Idaho’s Cretaceous fossil record is primarily from the
Cenomanian Wayan Formation, a high-energy fluvial
system representing a higher paleoelevation
environment than the roughly contemporaneous

Cloverly Formation or the Mussentuchit Member of
the Cedar Mountain Formation and provides insight
into the earliest Late Cretaceous of North America.
The fauna is dinosaur dominated, with several
species of mammals, turtles, crocodilians, and fishes.

The impetus for this project began as IMNH staff
developed plans for an exhibit on the Cretaceous of
Idaho. Staff noted several needs that could be met by
having digital models of Wayan specimens. These
include: enhanced education and outreach tools and
touchable exhibits with 3D printed models of
specimens, updated skeletal mounts, virtual copies of
the exhibit available online for viewing outside of the
IMNH, data conservation of specimens on display in
case of accident or theft in the gallery, and possible
research use. The non-invasive and easily accessible
nature of surface-scan digitization holds many
benefits over traditional molding and casting,
including cost and impact to specimens. It also allows
for data exchange between the IMNH and the USDA
Forest Service, whose specimens the IMNH holds in
trust.

Permission was obtained from the USDA Forest
Service to digitize and reproduce Wayan Formation
fossils from the Caribou National Forest. A priority
list was made of Wayan Formation fossils for
scanning. While the Wayan Formation has a robust
faunal list, many of the clades known are represented
by dental remains. These small and shiny fossils do
not produce usable scans and may be targets for
microCT scanning at a later date. Fossils that have
been fully prepared away from the matrix were given
the highest priority for scanning, and completeness
was prioritized, unless a fragmentary specimen
provided unique anatomical or taxonomic
information.

Altogether, this work represents an ambitious effort
to work with agencies and share the entirety of a
fauna, and a state’s dinosaur record, with the public.

Funding Sources Idaho Museum of Natural History,
USDA Forest Service (Caribou National Forest)

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

AN ANALYSIS OF THE INNER AND MIDDLE
EAR OF MERYCOIDODON

Gegpner, Jay, Robson, Selina Viktor, Theodor, Jessica
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Biological Sciences, University of Calgary, Calgary,
Alberta, Canada

Merycoidodontids were a pig-like group of
artiodactyls residing in North America during the late
Paleogene and Neogene periods, where they likely
inhabited woodland areas. Together with the more
basal agriochoerids, merycoidodontids are part of
Oreodontoidea, a highly speciose and disparate
superfamily. Despite their prevalence in the fossil
record, little work has been done on the auditory
region of merycoidodontids. Using CT data from a
basicranium of Merycoidodon, we volumized the
inner and middle ear structures, including the
auditory bulla, petrosal, and bony labyrinth. We have
identified key features of the petrosal and we have
used measurement of the semicircular canals and
cochlea to make inferences about lifestyle.

The auditory bulla of Merycoidodon is small, thick-
walled, and hollow, which is the basal oreodont
condition. The overall profile of the petrosal is
blocky and angular. The specimen lacks a main
epitympanic wing but has a prominent lateral process
of the epitympanic wing, which differs from the
typical artiodactyl condition. Contrary to
expectations, the subarcuate fossa is shallow, being
comparable to that found in derived protoceratids and
ruminants. The basicapsular groove is represented by
concave indentations on both the basioccipital and
petrosal, leaving a large channel which would have
carried the inferior petrosal venous sinus. This is
unusual in that most artiodactyls display an
indentation on only one of these bones. When
considering the bony labyrinth, the aspect ratio of the
cochlea is large (> 0.55), which is thought to be a
derived character in artiodactyls. The semicircular
canals are also large given the body size (~19.8 kg),
suggesting more agility than would be expected from
a pig-like animal; the agility score (An average of
3.01 on a scale of 1-6) is slightly higher than that of
an extant camelid. This may be a carryover from
more basal oreodonts that had a semi-arboreal
lifestyle, but more extensive sampling is required
before this hypothesis can be tested.

Funding Sources NSERC Discovery Grant

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

VERTEBRATE BIODIVERSITY IN THE
LASALLE LIMESTONE (CARBONIFEROUS:

PENNSYLVANIAN) OF THE AMERICAN
MIDCONTINENT

Geiser, Richard!, Shell, Ryan?, Thomas, Jared?,
Davis, Mark!

llinois Natural History Survey, Prairie Research
Institute, University of Illinois Urbana-Champaign,
Urbana, Illinois, United States, *Vertebrate
Paleontology, Cincinnati Museum Center, Traverse
City, Michigan, United States, *Center for
Paleontology, Illinois Natural History and State
Geological Surveys, Prairie Research Institute,
University of Illinois Urbana-Champaign,
Champaign, Illinois, United States

The LaSalle Limestone Member of the Bond
Formation is a Carboniferous, Kasimovian-aged,
carbonate unit in the central and northern portion of
the Illinois basin. Previous work in this unit has
revealed a community of chondrichthyans such as
Petalodus, Deltodus, Helodus, and Peripristus.
However, the presence of a chondrichthyan braincase
of unknown taxonomic affinity suggests that this
chondrichthyan community could contain additional
species richness. Subsequent investigations by the
authors in the LaSalle Limestone near Oglesby,
Illinois have revealed the presence of other
chondrichthyans in this community such as members
of the genera Helserodus, Ossianodus, Holmsella,
Stethacanthus, as well as other potential
Ctenacanthiforms, Euselachians, Holocephalians, and
osteichthyans. This improved faunal list for marine
vertebrate communities at this region and time
provides additional possible candidate organisms for
the identity of the unknown neurocranium and serves
to highlight a chondrichthyan ecosystem from a key
time in the tectonic and environmental evolution of
the seaways, estuaries, and basins of what would
become the central portion of the continental United
States.

Technical Session 20: Marine Mammals & Bats
(Saturday, October 21, 2023, 1:45 PM)

ORIGIN OF FILTER-FEEDING IN
MYSTICETI (MAMMALIA: CETACEA)
REVISITED

Geisler, Jonathan H.!, Beatty, Brian L.,
Boessenecker, Robert?

! Anatomy, New York Institute of Technology, Old
Westbury, New York, United States, 2Mace Brown
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Museum of Natural History, College of Charleston,
Charleston, South Carolina, United States

The past 20 years have witnessed the discovery of
numerous toothed mysticetes, many with unexpected
and highly specialized craniodental features.
Individual studies have inferred the paleobiology of
these extinct species and reinterpreted features of
others, leading to very different hypotheses for the
origin of filter-feeding. Some authors suggest that
baleen-bearing whales evolved from toothless suction
feeders, others advocate for a protracted period when
species had teeth and baleen, and others suggest an
intermediate stage of dental filtration between
raptorial ancestors and baleen-bearing whales. In the
present study, 45 character states distributed among
14 morphological characters were interpreted as
being supportive, neutral, or contradictory evidence
to the following modes of aquatic feeding: raptorial,
suction-feeding, baleen filtration, and dental
filtration. All features were equally weighted, and
evidence was summed to create a single score for
each feeding hypothesis per taxon. Using this
schema, the feeding behaviors for 114 mysticetes
were calculated, and the feeding behaviors of
hypothesized ancestors along the mysticete stem
were inferred across of a suite of phylogenetic
hypotheses. The feeding for 27% of the species could
not be inferred, mostly due to missing data. There
was good evidence for raptorial feeding in 13 species,
including coronodonids, an interpretation also
supported by dental wear patterns in recently
described specimens of Coronodon havensteini and
C. planifrons. By contrast, we found marginal
evidence for specialized suction feeding in only two
taxa (i.e., Mammalodon, Mystacodon), and other
specimens with putative suction feeding wear were
excluded because their phylogenetic positions have
yet to be determined. From an evolutionary
perspective, the inferred raptorial score on the
internal branches leading to Crown Mysticeti drops at
the origin of Neoceti and continues to decrease along
the mysticete stem. On trees with coronodonids as
basal mysticetes, this decline coincides with an
increase in the evidence for dental and/or baleen
filtration, suggesting individual species used multiple
forms of feeding. However, when coronodonids are
placed more apically, there is a lag in the evolution of
filter-feeding traits. These results underscore the
importance of resolving the phylogenetic
relationships of toothed mysticetes and utility of a
formal approach to inferring the feeding of extinct
taxa.

Funding Sources This research was supported by the
National Science Foundation (NSF EAR-1349607 to
J.H.G. and B.L.B.).

Technical Session 18: Synapsids (Saturday, October
21,2023, 8:00 AM)

A NEW NON-STAHLECKERIID
KANNEMEYERIIFORM DICYNODONT
FROM THE MANDA BEDS OF TANZANIA
ASSOCIATED WITH STRONGLY CURVED
CLAWS PROVIDES INSIGHT INTO NICHE
PARTITIONING AMONG DICYNODONTS
AND BIOTIC INTERCHANGE BETWEEN
SOUTHERN AFRICA AND SOUTH AMERICA
DURING THE MIDDLE TRIASSIC

George, Hady!, Larkin, Nigel?

ISchool of Geosciences, University of Edinburgh,
Edinburgh, United Kingdom, 2School of Biological
Sciences, University of Reading, Reading, United
Kingdom

The Manda Beds of Tanzania have produced a
diverse assemblage of Middle Triassic tetrapods
including 6 kannemeyeriiform dicynodont taxa. Here,
we describe a seventh taxon from the Manda Beds
based on a cranium and mandible. The presence of
large tusks distinguishes it from Sangusaurus and
Angonisaurus, a skull triangular in dorsal view
distinguishes it from Tetragonias, the lack of a
median snout ridge along the nasals distinguishes it
from Kannemeyeria and Rechnisaurus, and a snout
with a squared off tip distinguishes it from
Dolichuranus. Unique features are identified in this
new taxon including a large and boss-like posterior
median ridge on the palatal surface of the premaxilla,
and a substantially short preorbital region relative to
the width of the palate and skull length. Additionally,
it has partially unfused splenials and a slight median
ridge along the anterior surface of the premaxilla.
Surprisingly, this new taxon shares numerous
features with the South American Dinodontosaurus
such as a blunt snout, a preparietal, large tusks, a
pronounced ventral curvature to the mandibular
symphysis, and jaw rami strongly bent laterally.
However, diagnostic features of Dinodontosaurus
including tab-like anterior processes of the frontals
and elongate suborbital processes of the postorbitals
cannot be identified due to the quality of preservation
of the material. A phylogenetic analysis recovers this
taxon as the sister to Dinodontosaurus, and the clade
they form is the sister to the Angonisaurus +

SVP 2023 Program Guide 181



Stahleckeriidae clade. However, jackknife
resampling and Bremer supports reveal weak support
for these results, indicating this new taxon is unlikely
to be a species of Dinodontosaurus. The likely close
relation between this new taxon and
Dinodontosaurus adds to the evidence for extensive
biotic interchange between South America and
Southern Africa during the Triassic. Moreover, the
material was associated with dicynodont postcranial
elements which vary in size and morphology,
suggesting the material was part of a death
assemblage of multiple taxa. While study of all the
associated postcrania is beyond the scope of this
project, we identify strongly curved manual unguals
unlike those of any known dicynodont. This
specialization might be related to niche partitioning
among the dicynodonts of the Manda Beds as they
may have granted either this new taxon or another,
depending on which they belonged to, a greater
capacity for shearing vegetation.

Virtual Posters

TRIVIA GAME AS A TOOL FOR TEACHING
EVOLUTION, PALEONTOLOGY AND THE
HISTORY OF LIFE TO UNDERGRADUATE
STUDENTS

Germano, Rodrigo, Ferregueti, Nathalia, Leite, Yuri
L.

Biological Sciences, Federal University of Espirito
Santo, Vitdria, Espirito Santo, Brazil

Teaching the contents of Earth’s life history in only a
few lecture hours is quite challenging. Traditional
teaching methods can be demanding, and are not well
received by students, leading to a poor teacher-
student relationship. The use of games can help
students learn and remember contents, but converting
a traditional lesson into a game is not an easy task,
considering that all facts, jargon, and terminology
must be adapted to provide appropriate and
applicable content. Here we used a trivia game in an
undergraduate biology class about the history of life
on Earth through geologic time to motivate students,
increase interaction, and improve the quality of
learning. First, we delivered a traditional two-hour
lecture, so the students gained basic knowledge about
the history of life, to be used in the trivia game in the
next class. The game starts in the Cambrian and ends
in the Pleistocene, and we included the five mass
extinctions. Each Period has six questions, and the

five biggest mass extinction events have 3 questions
each, some multiple choice and some free response
questions. We divided the 16 students into three
groups. The game works like a traditional tabletop
game, which means there are different game pieces,
rules, and a die with six sides to roll. After rolling the
dice, players can move the pieces only 1 or 2 times if
they answer the question correctly. However, if they
are at one of the five extinction events and answer the
question incorrectly, they must move their pieces
back twice. We conducted an anonymous survey to
get students' background and impressions. The main
results are: 100% of the students had not yet taken
the paleontology course; 100% fully agree that the
activity helped consolidate their knowledge; 80%
agreed that the game was more efficient for their
learning than the traditional lecture; 60% strongly
agree and 30% agreed that the lecture delivered
before the activity helped them answer the questions;
100% agreed that this activity should be used in
future evolution courses. We conclude, therefore, that
modifying traditional classes and introducing new
activities, such as a trivia game, can be a very
effective way of improving the teacher-student
relationship, reinforcing the subject matter, and
consolidating new ways of teaching formal science to
the adult public.

Funding Sources FAPES

Virtual Posters

NEWLY DISCOVERED FISH FAUNA FROM
THE UPPER TRIASSIC DOCKUM GROUP OF
WESTERN TEXAS

Gibson, Sarah Z.!, Ott, Spencer M.2

! Atmospheric and Hydrologic Sciences, Saint Cloud
State University, Saint Cloud, Minnesota, United
States, *Biological Sciences, St. Cloud State
University, St. Cloud, Minnesota, United States

The Upper Triassic Colorado City Formation,
Dockum Group, of western Texas preserves an
abundance of isolated fish remains in a geologic
deposit representing ancient ephemeral ponds,
streams, and floodplains. Fish remains are preserved
from a specific site near Otis Chalk, Texas as
disarticulated scales and skull bones, with a few
examples exceptionally preserved in three-
dimensions. Two described species of fishes from the
order TRedfieldiiformes, T Cionichthys greeni
Schaeffer, 1967 and tLasalichthys otischalkensis
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Gibson, 2018 are based on articulated, complete
skulls and partial bodies. Herein we describe new,
previously undocumented biodiversity of fish fauna
from the Otis Chalk site, including a nearly complete
skull preserved three-dimensionally, The skull
includes a skull roof, preoperculum, maxilla and
circumorbital series. Based on the shape of the skull
bones, paths of sensory canals, and ornamentation,
this skull does not belong to either described
redfieldiiform taxa from the Dockum Group, and
likely represents a new species of actinopterygian
fish. We compare it to similar taxa from the Early
Mesozoic and discuss its affinities.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

NEW PRIMATE FOSSILS ACROSS THE
EARLY EOCENE CLIMATIC OPTIMUM OF
THE WIND RIVER BASIN, WYOMING

Gilbert, Christopher C.!, Secord, Ross?, Chew, Amy
E.3, Chester, Stephen G.*

"Department of Anthropology, Hunter College,
CUNY, New York, New York, United States,
’Department of Earth and Atmospheric Sciences,
University of Nebraska-Lincoln, Lincoln, Nebraska,
United States, *Department of Ecology, Evolution
and Organismal Biology, Brown University,
Providence, Rhode Island, United States,
“Department of Anthropology, Brooklyn College,
CUNY, New York, New York, United States

Primates have been collected from lower Eocene
deposits of the Wind River Basin (WRB) since
Wortman’s expeditions in the 1880s, and these
efforts have produced numerous species of
euprimates and plesiadapiforms over the past 140-
plus years. From 2012-2023, we have collected fossil
mammals in the WRB, visiting many of the classic
localities described by previous authors as well as
discovering new localities. Here we present an
account of these new specimens collected from the
Lysite and Lost Cabin members of the Wind River
Formation. These beds span the warmest part of the
Early Eocene Climatic Optimum (EECO), beginning
in Wasatchian biozone Wa-7 and lasting into
Bridgerian biozone Br-1a. We have identified at least
six euprimate taxa, including two adapoids and four
omomyoids. One large anaptomorphine omomyoid
may represent a new taxon or perhaps the relatively
rare genus Gazinius. At least four species of
plesiadapiforms have been identified as well. While

most of the newly discovered specimens represent
previously documented taxa, some are notable for
their completeness and preservation of rare or
previously unknown anatomy, including a nearly
complete dentary of Shoshonius cooperi preserving
the canine through third molar and the first anterior
upper dentition of Microsyops scottianus. Euprimates
and plesiadapiforms remain consistent in overall
abundance from Wa-6 to Br-1a. Notharctids and
microsyopids are more common than omomyoids
throughout this interval. Interestingly, euprimates and
plesiadapiforms remain consistent in overall
abundance through the late Wasatchian in the Big
Horn Basin (BHB) as well, where notharctids and
microsyopids are also more common than
omomyoids. Curiously, Shoshonius, the most
abundant omomyoid in the WRB, is absent in the
BHB. Omomyoids increase as a percentage of the
overall fauna and as a percentage of the primate
fauna in the earliest Bridgerian (Br-1a) of the WRB.
Within omomyoids, previous studies have broadly
noted an increase in omomyine abundance relative to
anaptomorphines beginning in Br-1a; however,
omomyines are more abundant than anaptomorphines
beginning in Wa-7 of the WRB. Furthermore,
anaptomorphines notably increase in abundance from
Wa-7 to Br-1a (but are still less common than
omomyines), a pattern that has not been discussed
previously and may be due to environmental
differences and/or a different evolutionary response
to the EECO in the WRB relative to other basins.

Funding Sources This study was funded by NSF
EAR 2124864, NSF EAR 2124939, NSF EAR
2124757, NSF EAR 2124926, the PSC-CUNY
Faculty Award program, and Hunter College.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

A PALEOPATHOLOGIC SURVEY OF A
DIPLODOCUS SP. (SAUROPODA:
DIPLODOCIDAE) POPULATION FROM THE
MORRISON FORMATION (KIMMERIDGIAN)
OF MONTANA, USA

Goetcheus, Grace A.

Biodiversity, Earth & Environmental Science, Drexel
University, Philadelphia, Pennsylvania, United States

Although individual paleopathologies are important

for understanding physiologies and behaviors of
extinct taxa, paleoepidemiology, the study of disease

SVP 2023 Program Guide 183



in prehistoric populations, provides greater context
for the overall health of communities. One site for
such study is the Mother’s Day Quarry (MDQ), a
monodominant bonebed of juvenile and sub-adult
Diplodocus sp. in the Salt Wash Member of the
Upper Morrison Formation, Bighorn Basin, Montana.
Thus far, paleopathological studies of single-species,
non-avian dinosaur mass death assemblages have
been isolated to theropods, ceratopsians, and
hadrosaurs. This study presents the first
paleoepidemiologic survey of a single sauropod
population as well as that of an age-segregated group
of non-avian dinosaurs, providing insights into
taxonomic and ontogenetic patterns of disease.

Individual skeletal elements were examined to
identify patterns of pathologies within this single
group. The minimum number of individuals (MNI =
16) was determined from previous work by the
Museum of the Rockies (MOR) and the Cincinnati
Museum Center (CMC) using the number of first
right metatarsals. Identification of the average
ontogenetic stage (juvenile to sub-adult) was assessed
through histology of ribs from the site. Most of the
remains are disarticulated, preventing correlation of
pathologies to certain individuals; however, because
the site represents a temporally and spatially secluded
population, the overall prevalence of disease and
injury could be documented.

Pathologies were identified on nine elements from at
least two individuals. These include two fractured
distal caudal vertebrae with healed calli, a left
metatarsal V with bony spurs of idiopathic origin,
three occurrences of two co-ossified caudal vertebrae,
and a proximal caudal vertebra with a congenital
abnormality in which two neural spines are present
on a single neural arch. Evidence of infection with
potentially associated trauma was also observed on a
humerus and radius. Both elements have a
cauliflower-like texture on the diaphysis that is most
likely due osteomyelitis. Statistical analyses reveal
that pathologies appear disproportionately within
caudal vertebrae. Of particular note are the three co-
ossified caudal vertebrae. Caudal fusion has been
commonly observed in sauropods, especially
diplodocids. The MDQ shows that this fusion
occurred as early as the juvenile to sub-adult age,
suggesting a possible ontogenetic etiology.

Technical Session 20: Marine Mammals & Bats
(Saturday, October 21, 2023, 1:45 PM)

NEW JUVENILE BASILOSAURID WHALE
MATERIALS FROM THE LATE EOCENE OF
EGYPT PROVIDE CLUES ON
DEVELOPMENTAL PATTERNS IN STEM
CETACEA

Gohar, Abdullah S.!, Antar, Mohamed S.2, El-Sayed,
Sanaa?, Sallam, Hesham M.*

"Mansoura University Vertebrate Paleontology
Center (MUVP), Mansoura University, Mansoura,
Egypt?Nature Conservation Sector, Egyptian
Environmental Affairs Agency, Cairo,
Egypt*Department of Earth and Environmental
Sciences, University of Michigan, Ann Arbor, MI,
United States*Institute of Global Health and Human
Ecology, School of Sciences and Engineering,
American University in Cairo, New Cairo, Egypt

Basilosauridae represents a key lineage of early
whales that played a pivotal role in the transition
from semi-aquatic to fully aquatic lifestyles. Despite
the rarity of basilosaurid juveniles in the fossil
record, they are important sources for research on the
growth and development of early whales, offering
critical insights into the ontogeny and life history of
these intriguing marine animals. Here, we report on
two new juvenile basilosaurids (WH22-01 and
QU19-01) from the late Eocene of the Fayum
Depression in Egypt. WH22-01 represents a partial
skeleton of a juvenile Dorudon atrox. It was
discovered in Wadi El-Hitan from the Birket Qarun
Formation, consisting of a partial skull, mandibles,
numerous vertebrae, ribs, and scapulae. QU19-01 is a
relatively smaller basilosaurid represented by a
juvenile partial skull and auditory bulla. It was
discovered in relatively younger deposits a few
kilometers northeast of Wadi El-Hitan. Based on the
skull size, tooth configuration, and periotic features
of QU19-01, they are similar to those reported for
Saghacetus. WH22-01 is classified as being in stage
7 of the 13 age classes for Dorudon and still has its
third premolar erupting, while QU19-01 is either in
or near stage 8 of ontogeny based on erupting the
second premolar. WH22-01 is the first known
Dorudon specimen at that ontogenetic level,
providing a unique opportunity to expand our
understanding of Dorudon ontogeny. The tympano-
periotic complex in QU19-01 is large relative to the
size of the skull, approaching proportions seen in
adult Saghacetus, suggesting that hearing in these
juveniles may have been well-developed at a young
age, as seen in living cetaceans. The discovery of
these two juvenile basilosaurids not only provides
valuable insights into the growth and development of
early whales but also confirms the significance of the
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Fayum region as one of the important calving
grounds for these marine mammals during the
Eocene. Furthermore, the new finding supports
previous hypotheses that suggest the Fayum region
played a crucial role in the evolution and
diversification of early whales.

Funding Sources Mansoura University, American
University in Cairo, Science and Technology
Development Fund (STDF).

2019-2022 Jon C. Graff Awardees

FROZEN IN TIME: UNIQUELY PRESERVED
PROTOCETID WHALE ENTOMBED INSIDE
DECORATIVE LIMESTONE FROM THE
MIDDLE EOCENE OF EGYPT

Gohar, Abdullah S.!, Antar, Mohamed S.2, El-Sayed,
Sanaa', Sallam, Hesham M. !

"Mansoura University Vertebrate Paleontology center
Geology Department, Faculty of Science, Mansoura
University, Mansoura, Egypt, 2Department of
Paleontology, Nature Conservation Sector, Egyptian
Environmental Affairs Agency, Cairo, Egypt

A massive block of decorative limestone destined for
countertops or sidewalks was cut in a stonecutting
yard in Shaq El-Thoaban (Cairo, Egypt), and it was
discovered to be riddled with what appeared to be
fossilized bones. The limestone block had already
been cut into five thick slabs about 4.5 cm thick, and
each saw cut removed 3.3 mm of limestone between
adjacent plates, inadvertently creating an almost
perfect cross-section of what has been identified as a
protocetid whale. Protocetidae is a group of extinct
whales that fall in the middle of the evolutionary
transition of whales from land to sea. Investigation
indicates that the block came from Gebel Hof
Formation, of Bartonian late middle Eocene age (ca.
42 Ma), north of Khashm el-Raqaba in Wadi Tarfa,
Eastern Desert of Egypt, the same locality that had
produced the protocetid Aegyptocetus tarfa. The new
specimen (MUVP 502) is an associated partial
skeleton represented by a complete cranium,
dentaries, many vertebrae, a humerus, an ulna,
several ribs, and other unidentified elements. Unique
preservation allows the examination of some internal
anatomical features of the skull along with its
external morphology. The hallmark characters that
distinguish MUVP 502 from other protocetids
include a large skull, measuring over 92 cm, larger
than any previously described protocetid; large and

robust premolars and molars, larger than any
previously described African protocetid; short and
fused mandibular symphysis, ending just after the
posterior margin of the canine; thinning of the lateral
walls of the mandibles; and enlarged mandibular
canals. Comparison with related taxa suggests that
MUVP 502 represents one of the largest protocetid
whales on record. This size may have allowed MUVP
502 to hunt larger prey within its environment and
therefore shifts its role in the ecosystem to that of a
semi-aquatic apex predator. In addition to shedding
light on a unique taphonomic window, this specimen
also delivers an exceptional opportunity for a
thorough morphometric assessment over time of
morphological trends in earlier cetaceans.

Technical Session 11: Archosaurs (Friday, October
20, 2023, 8:00 AM)

COMPARISON OF CRANIAL AND
POSTCRANIAL ONTOGENY IN A SIZE
SERIES OF ‘REDONDASAURUS’
(ARCHOSAURIFORMES: PHYTOSAURIA)

Goldsmith, Erika R., Nesbitt, Sterling J., Stocker,
Michelle R.

Geosciences, Virginia Polytechnic Institute and State
University, Blacksburg, Virginia, United States

The fossil record is rarely composed of complete,
associated skeletons representing a whole ontogenetic
series, making many paleobiological hypotheses
pertaining to development and systematics difficult to
test. Investigating the ontogeny of extinct reptiles
becomes equally difficult because skeletal indicators
of growth are not consistent across a skeleton.
Therefore, data comparing the timing of cranial and
postcranial growth may create a more complete
framework to address paleobiology within an
ontogenetic context. Phytosaurs (large
archosauriforms that externally resemble extant
crocodylians) have a wide range of skull shapes that
have driven debates on their systematics and ecology;
however, how ontogeny may be influencing these
data is still unknown. To clarify the relationship
between skull anatomy and ontogeny in phytosaurs,
we assess the cranial (n=11) and associated
postcranial ontogeny (n=3) of a size series (skull
lengths [SL] =~ 200 [25%] to 1200 [100%] mm) of
‘Redondasaurus’ bermani (Coelophysis Quarry,
Ghost Ranch, NM) and ‘R.’ gregorii (Quay Co.,
NM). Femoral osteohistology of CMNH 51002
shows three highly vascular zones of woven and
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parallel-fibered bone capped by two annuli and lines
of arrested growth (LAGs). At this ontogenetic stage,
neurocentral sutures are open and premaxillary
alveoli are widely spaced, though not as widely
spaced as observed in NMMNH P-44920 (SL~=25%)).
Femoral measurements of AMNH FR 32182
(SL=30%) are similar to those of CMNH 51002 and
may imply similar ontogenetic stages, suggesting the
smallest and most rapidly growing ‘Redondasaurus’
individuals have yet to fully hide their supratemporal
fenestra in dorsal view with medially widened
postorbital-squamosal bars. Osteoderm histology of
CMNH 51002 agrees with the number of growth
marks in femoral histology, preserving two LAGs
within a highly vascular woven fibered bone matrix.
Osteoderm histology associated with one of the
largest skulls (YPM 3300; SL=98%) reveals eight—
ten LAGs, implying that large sizes (SL>100 cm) are
attained during active growth stages. This study is the
first to compare cranial and postcranial ontogeny
within a single phytosaur taxon and shows that the
largest phytosaur skulls represent actively growing
individuals, suggesting large sizes do not equate to
skeletal maturity in extinct reptiles. We highlight the
importance of establishing a framework correlating
cranial and postcranial ontogeny to interpret the
paleobiology of extinct taxa.

Colbert Poster Prize Session

TO SEA OR NOT TO SEA: DIETARY
ECOLOGY OF ENHYDRITHERIUM
TERRAENOVAE AS INFERRED FROM
DENTAL MICROWEAR TEXTURE ANALYSIS

Gomez, Isabella M.!, Wang, Xiyu!, Johnson,
Solathus', Rogers, Ashley', Hulbert, Richard?,
DeSantis, Larisa'

"Department of Biological Sciences, Vanderbilt
University, Nashville, Tennessee, United States,
2Florida Museum of Natural History, Gainesville,
Florida, United States

The extinct giant otter Enhydritherium terraenovae is
thought to be related to both the extinct Enhydriodon
and the extant sea otter Enhydra. While each of these
taxa can be described as bunodont otters, where
sheering is reduced in carnassials in favor of a
crushing function—interpreting the paleoecology of
E. terraenovae can be challenging. Prior to the
discovery of specimen UF 100000 (University of
Florida), E. terraenovae was only represented by
very fragmentary fossils. However, since the

discovery of UF 100000, interpretations of the
paleoecology of E. terraenovae have expanded to
include the use of forelimbs when swimming and the
ability to spend significant time on land. Further, the
discovery of E. terraenovae at sites further inland,
implicates that E. terraenovae was not limited to only
the sea. Here, we expand on the paleoecological
interpretations of E. terraenovae by examining the
dental microwear texture analysis of its teeth to
determine if this taxon was durophagous like extant
Enhydra or ate softer foods. Specifically, we
compared the DMTA attribute values of complexity,
anisotropy, textural fill volume, and heterogeneity of
complexity (HAsfc, at two scales, 3x3 and 9x9)
between extant Enhydra and the extinct E.
terraenovae. DMTA attributes are largely similar
between these taxa, indistinguishable in complexity
(which is used to infer hard-food consumption),
anisotropy (infers tough-food consumption), and
textural fill volume (another metric largely correlated
with hard-foods, particularly foods that leave deep
features). Asfc mean values are also nearly identical,
with mean values of 3.876 +/- 3.8 SD in E.
terraenovae and 3.660 +/- 2.5 SD. These data are
consistent with a diet that does contain hard-food.
Thus, the ability to occupy inland terrestrial
ecosystems does not necessarily negate the ability to
be durophagous and instead may just broaden the
foods consumed by E. terraenovae. Interestingly,
HAsfe3x3 and HAsfc9x9 is significantly higher in E.
terraenovae as compared to extant Enhydra. This
suggests that extant Enhydra may be eating foods
that leave a more homogeneous signal (due to the
material properties of the food and/or grit
accompanying the food). More work on extant otters
is necessary to better understand the meaning of the
difference in HAsfc3x3 and HAsfc9x9 between fossil
and modern otters.

Funding Sources National Science Foundation and
Vanderbilt University.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

THE PRESENCE OF A NEW
DREPANOSAUROMORPH CLAW
MORPHOTYPE FROM THE CHINLE
FORMATION

Goncalves, Gabriel S., Sidor, Christian A.

University of Washington, Seattle, Washington,
United States
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Drepanosauromorpha is an extinct group of basal
diapsid reptiles known from the Mid to Late Triassic
(237-212 MA). The clade currently includes nine
genera that are known from fossils collected in
Europe, North America, and Asia. In recent years,
new drepanosauromorph taxa have been described by
their enlarged manual unguals from the Chinle
Formation (e.g., Ancistronychus paradoxus and
Skybalonyx skapter). Here, we suggest the presence
of a new drepanosauromorph claw morphotype from
the same site as A. paradoxus within the Chinle
Formation in Petrified Forest National Park, Arizona
based on a three-dimensionally preserved enlarged
manual ungual. One feature this specimen shares
with drepanosauromorphs that possess enlarged
manual unguals is the presence of ventrally oriented
lateral tuberosities on the flexor (ventral) surface of
the claw. In addition, this specimen differs from all
similar drepanosauromorph claw
morphotypes/species with the articular cotyles
oriented along the same plane as the flexor tubercle
and the lateral tuberosities on the ventral surface.
This specimen differs from A. paradoxus in particular
by having the apex of the claw taper towards a point
rather than a flat edge, the absence of a V-shaped
cleft on the apex, the presence of lateral compression
along the midline, having more robust flexor
tuberosities, a more hemispherical flexor tubercle
with a sharp delineation, the presence of a deep
concavity between the flexor tuberosities and a
proximodistally shortened articular end. This new
Petrified Forest claw morphotype helps to
demonstrate the amount of morphological variation
that exists within similar drepanosauromorph species.
The presence of this morphotype within the same site
as A. paradoxus is suggestive of niche partitioning
among A. paradoxus and this claw morphotype.
Future work describing more drepanosauromorph
material from the Chinle Formation and looking at
the ecomorphological significance of these claws can
help paint a clearer understanding of the ecological
diversity of drepanosauromorphs.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

MORPHOLOGY OF THE PETROSAL AND
BONY LABYRINTH OF EXTINCT EQUIDAE
(PERISSODACTYLA) AND PRELIMINARY
PHYLOGENETIC ANALYSIS

Goodchild, Owen A.!, Rosen, Sydney?, Tissier,
Jeremy?®, Meng, Jin

Biodiversity Earth and Environmental Sciences,
Drexel University & Academy of Natural Sciences,
Philadelphia, Pennsylvania, United States,
2Biological Sciences, Vanderbilt University,
Nashville, Tennessee, United States, *Department of
Paleontology, American Museum of Natural History,
New York, New York, United States

Perissodactyla, or odd-toed ungulates, is a clade of
laurasiatherian placental mammals represented by 16
extant species of rhinos, tapirs, and horses.
Perissodactyls were more diverse in the past, having
a rich fossil record spanning from the Late Paleocene
(~57 ma) to recent and including a myriad of extinct
lineages. The relationships between the different
families of perissodactyls remain poorly resolved,
despite over a century of study. New morphological
characters could thus potentially help to solve these
issues. Recently, the petrosal and bony labyrinth have
proven to be informative in the phylogenetic studies
of other mammalian clades. The petrosal is the
basicranial bone housing the inner ear, the organs of
hearing and balance in mammals. Unlike those of
artiodactyls, perissodactyl petrosals are poorly
documented and have not been used to assess
phylogenetic relationships. In this study, we used
computed tomography to image and describe seven
petrosals, six inner ears, and two stapes belonging to
five European fossil equid taxa and six individuals.
We used the 3D models to score these petrosals
according to a published matrix from Spaulding et al.
and described in detail by O’Leary and added nine
additional characters from a published matrix by
Mateus. Our results were encouraging, as while the
topology is not a perfect match to what is expected
from prior morphological work, it did recover
important groupings that suggest the petrosal is
phylogenetically informative in equids.

Funding Sources National Science Foundation
Research Experience for Undergraduates at the
American Museum of Natural History, Swiss
National Science Foundation

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

ASSESSMENT OF JACKET TENSILE &
FLEXURAL STRENGTH FOR SOME
COMMON PLASTER JACKETING FABRICS

Gordon, Anthony E.
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Paleontology, SD Mines, Rapid City, South Dakota,
United States

Jacketing is a practice where, most commonly, a
fossil and its surrounding matrix are encased with a
plaster-soaked fabric and left to cure. While jackets
play an important role in protecting fossils during
transport and storage before reaching a laboratory
setting, little published literature exists comparing the
mechanical properties of jacketing materials. Burlap
has been one of the most commonly used fabrics for
making jackets, but recently, paleontologists have
tried finding alternative fabrics; this study aimed to
quantifiably compare some of the jacketing materials
used in paleontology.

This study utilizes methods adapted from American
Standards for Testing Materials to compare the
maximum tensile and flexural strengths of plaster
jackets made with veil fiberglass, polyester quilt
batting, polyester fleece, 12-ounce burlap, and both
parallel & diagonally orientated 10-ounce burlap.
One-way ANOVA and follow-up pairwise
comparisons showed that jackets made in similar
dimensions and with the same number of layers but
with different fabrics had maximum tensile values
that were all significantly different. In the tests for
flexural testing, the maximum flexural values for
comparisons between diagonally orientated 10-ounce
burlap and veil fiberglass, as well as polyester quilt
batting and polyester fleece reporting as statistically
similar in pairwise comparisons.

The mean peak tensile load values from testing
samples were recorded in pounds of force and from
highest to lowest were 12-ounce burlap (600.84 1bf),
parallel orientated 10-ounce burlap (582.41 1bf),
polyester fleece (460.95 1bf), diagonally orientated
10-ounce burlap (349.27 1bf), polyester quilt batting
(220.69 1bf), and veil fiberglass (70.80 Ibf). From
highest to lowest, mean peak flexural load values
were polyester fleece (31.91 1bf), polyester quilt
batting (30.15 1bf), 12-ounce burlap (23.39 1bf),
parallel orientated 10-ounce burlap (13.56 Ibf),
diagonally orientated 10-ounce burlap (6.60 1bf), and
veil fiberglass (2.66 1bf). These results provide useful
insights when deciding what materials to use to make
plaster jackets. Materials that make jackets with
higher flexural strengths should be more appropriate
when making jackets for larger fossil specimens.
Polyester fleece may be a new, useful field jacketing
material as it provides the greatest flexural strength
of the materials tested and provides greater tensile
strength in any orientation than burlap provides in its
diagonal orientation.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

RE-EVALUATION OF THE GIGANTIC
TITANOSAURIAN SAUROPOD DINOSAUR
PARALITITAN STROMERI FROM THE MID-
CRETACEOUS BAHARIYA FORMATION OF
EGYPT AND ITS PHYLOGENETIC
RELATIONSHIPS TO OTHER
EXCEPTIONALLY LARGE TITANOSAURS

Gorscak, Eric!, Lamanna, Matthew?, Salem, Belal
S.3, El-Sayed, Sanaa®, Sallam, Hesham M.*

Department of Anatomy, Midwestern University,
Downers Grove, Illinois, United States, Section of
Vertebrate Paleontology, Carnegic Museum of
Natural History, Pittsburgh, Pennsylvania, United
States, *Mansoura University Vertebrate
Paleontology Center, Mansoura University,
Mansoura, Egypt, “Institute of Global Health and
Human Ecology, American University in Cairo, New
Cairo, Egypt

In 2001, the giant titanosaurian sauropod dinosaur
Paralititan stromeri was described from the mid-
Cretaceous (Cenomanian) Bahariya Formation of
Egypt. Despite the incompleteness of the holotype
(Egyptian Geological Museum [CGM] 81119), the
1.69 m humerus of Paralititan indicated the presence
of an extraordinarily large-bodied titanosaurian on
the African continent, rivaling in size those known
from the Americas at the time (e.g., Argentinosaurus,
Alamosaurus). Since then, several enormous new
titanosaurians have been described from the mid—
Late Cretaceous of South America (e.g.,
Dreadnoughtus, Futalognkosaurus, Notocolossus,
Patagotitan), as have several other African Late
Cretaceous titanosaurs (e.g., Mansourasaurus,
Rukwatitan). Following from these discoveries,
recent analyses have proposed the existence of
certain clades of often gigantic titanosaurians (e.g.,
Colossosauria, Lognkosauria). Paralititan, however,
has been omitted from these analyses, most likely due
to its fragmentary nature and the brevity of its
published description.

Here we provide an updated assessment of the
evolutionary relationships of Paralititan to test
whether this taxon belongs to one of the
aforementioned clades of exceptionally large
titanosaurs. We re-evaluated and updated the scorings
of Paralititan in our working phylogenetic dataset
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and conducted both parsimony and tip-dating
Bayesian phylogenetic analyses (57 taxa scored for
285 variable and 302 autapomorphic characters). Our
parsimony results postulate Paralititan as the sister
taxon of Rukwatitan, with this African clade being
the outgroup to a clade of generally large titanosaurs
that consist mainly of forms widely regarded as
lognkosaurians plus a clade of taxa with a biconvex
first caudal vertebra (e.g., Alamosaurus,
Dreadnoughtus). The tip-dating Bayesian analysis
produced similar results, except that Rukwatitan was
recovered within Lognkosauria, with Patagotitan and
Paralititan being successive outgroups to this clade.
Furthermore, the Late Cretaceous ingroup clade to
the exclusion of Paralititan consists of the small-
bodied Saltasauridae and several small-medium-
sized titanosaurians from Afro-Eurasia (e.g.,
Mansourasaurus) amongst Colossosauria and the
‘biconvex first caudal clade.” The latter results
support the notion that, on continental Africa,
multiple titanosaurian lineages underwent trends
toward either larger or smaller body sizes, paralleling
a pattern seen in the Late Cretaceous of South
America.

Technical Session 14: Crocodylomorphs & Turtles
(Friday, October 20, 2023, 1:45 PM)

THE FUNCTIONAL RELATIONSHIP
BETWEEN AXIAL SKELETON
MORPHOLOGY AND PLEURAL
DISPLACEMENT IN THE AMERICAN
ALLIGATOR (ALLIGATOR
MISSISSIPPIENSIS): VALIDATING AN
OSTEOLOGICAL CORRELATE FOR THE
HEPATIC PISTON IN CROCODYLOMORPHA

Grand Pre, Clinton A.!, Thielicke, William?, Diaz,
Raul®, Hedrick, Brandon P.*, Elsey, Ruth M.,
Schachner, Emma R.°

!Cell Bio and Anatomy, Louisiana State University
Health Sciences Center, New Orleans, Louisiana,
United States, 2OPTOLUTION, Loerrach, Germany,
3Biological Sciences, University of California, Los
Angeles, California, United States, “Biomedical
Sciences, Cornell University, Itaca, New York,
United States, *Louisiana Dept. of Wildlife and
Fisheries, Grand Chenier, Louisiana, United States,
SPhysiological Sciences, University of Florida,
Gainesville, Florida, United States

In Aves, there is an established functional anatomical
relationship where forked thoracic ribs and distinct

articular processes on the thoracic vertebrae create a
furrowed thoracic ceiling and incise the dorsal
surface of the gas-exchanging lung keeping it
immobilized. These osteological correlates have been
used extensively to reconstruct the lungs of non-avian
dinosaurs. However, crocodilian-line archosaurs
evolved a novel respiratory mechanism called the
hepatic piston apparatus, and the evolutionary history
of this specialized respiratory anatomy remains
ambiguous. Axial skeletal osteological correlates
found in extant crocodilians have previously been
proposed in association with the hepatic piston. They
are: A) a parapophysis that migrates from the
centrum to the transverse process after thoracic
vertebra three (T3); B) broad, flat transverse
processes that progressively elongate to the
caudalmost thoracic vertebra (T11); C) a lack of
forked ribs after T3; and D) a rib-free lumbar region.
We functionally validate these specific osteological
correlates in an extant crocodilian, Alligator
mississippiensis, to assess whether these correlates
may be used to reconstruct the origin and timing of
this mechanism in extinct pseudosuchian archosaurs.
We recorded ultrasound video of the lung pleura,
liver, and viscera sliding craniocaudally in seven
individuals of A. mississippiensis. Data were
collected at four anatomical locations: in the axilla,
mid-thoracic, pleural/hepatic boundary, and a post-
hepatic position for a total of 170 videos. The
ultrasound recordings show that in every instance, the
pleura slides across the smooth thoracic ceiling
during ventilation. Quantitative measures of
displacement were calculated at the hepatic margin
position using the liver as a strongly visible
anatomical landmark. The displacement was
measured as the distance between the cranialmost and
caudalmost position of the liver during relaxed
respiration. Displacement was reported as a
percentage of the snout-vent length (SVL) for each
animal and ranged between 2.19% and 15.78% SVL.
These data confirm that even at rest there is a
functional relationship between pleural sliding and
the morphology of the axial skeleton, which can be
used to determine when this respiratory morphology
evolved in extinct pseudosuchian archosaurs.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

GLIDING BETWEEN CONTINENTS: THE
RECORD OF THE FLYING SQUIRREL
MIOPETAURISTA (SCIURIDAE, RODENTIA)
IN NORTH AMERICA
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Grau-Camats, Montserrat!, Casanovas-Vilar, Isaac!,
Crowe, Cheyenne J.2, Samuels, Joshua X.?

Paleoecology and Biochronology Research Group,
Institut Catala de Paleontologia Miquel Crusafont,
Cerdanyola del Vallés, Barcelona, Spain,
“Department of Geosciences, East Tennessee State
University, Johnson City, Tennessee, United States

Even though flying squirrels (Rodentia, Sciuridae,
Sciurinae, Petromyini) are currently only represented
by the genus Glaucomys in North America, their
fossil record provides evidence for a much longer
history in this continent. Indeed, the purported oldest
flying squirrels (known only from dental remains)
date back to the late Eocene of Wyoming, and
although this group was never as diverse as in
Eurasia, several different genera are known from the
Oligocene to the beginning of the Late Miocene.
After the extinction of the genus Petauristodon at the
end of the Clarendonian (ca. 9 Ma) flying squirrels
are not recorded in North America by about 3 million
years until the latest Miocene/Early Pliocene, when
they are represented by the genus Miopetaurista. This
large-sized Eurasian genus was particularly
successful and widespread. In Eurasia, up to ten
different species are known ranging from the early
Miocene to the Pliocene, and from Portugal to China.
Recent studies based on very complete remains, have
identified Miopetaurista as sister taxon to the extant
giant flying squirrel (Petaurista), with a remarkably
similar postcranial skeleton. North American
occurrences are exclusively restricted to Florida
(USA), and only two specimens are known there: one
from the early Pleistocene Haile 15A locality; and
other from the early Pliocene Palmetto Fauna. Both
specimens have been assigned to an endemic
American species, Miopetaurista webbi. Recently,
the early Pliocene (latest Hemphillian or early
Blancan) Gray Fossil Site in Tennessee (USA)
yielded another specimen (ETMNH 34820), an
isolated lower third molar, which expands the known
range of this genus. Its size matches that of M. webbi,
but it shows a somewhat simpler trigonid basin, with
lower and less developed transverse ridges. It is also
similar in size to Miopetaurista thaleri, the only
known Pliocene European species, but differs in its
better-developed anterosinusid and simpler trigonid
basin. The dispersal of Miopetaurista from Eurasia
into North America is framed within a major late
Neogene faunal dispersal that included other rodents
(Castor, Eutamias), talpids (Neurotrichus,
Parascalops), soricids (Paenelimnoecus,
Crusafontina), the meline Arctomeles, and an ailurine
(Pristinailurus), which also occur at the Gray Fossil
Site. Occurrences of some Eurasian taxa at the Gray

Fossil Site and the high arctic of Canada, but not
western North America, point to high latitude
dispersals.

Funding Sources R+D+I project PID2020-
117289GB-100
(MCIN/AEI/10.13039/501100011033/), G. de
Catalunya/CERCA Programme, AGAUR (2001 SGR
00620) and NSF Grant #0958985.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

TESTING MORPHOLOGICAL CORRELATES
TO ECOLOGICAL SPECIALIZATIONS IN
SQUAMATES: INNER EAR SIZE
ADAPTATIONS TO DIFFERENT HABITATS

Greaves, Minnie F.

Zoology, University of Cambridge, London, United
Kingdom

Understanding the relationship between form and
function is essential for understanding adaptations.
Inner ear adaptations have been intensely studied,
specifically the shape and size of the semi-circular
canals. However, less attention has been given to the
size of the inner ear and its morphological correlates
and its resulting effects on the anatomy of the
braincase. In order to determine morphological
correlates to inner ear size I took a series of linear
measurements of representative squamate taxa by
measuring the size and shape of the intercranial space
between the ears. Principal component analysis
revealed strong correlation between intercranial size
and habitat, and no correlation with either body form
or body size. Results were still significant even when
corrected for phylogenetic relationships. When fossil
specimens were included in the analysis, it showed
which habitat correlated with their inner ear size. For
example, Diablophis inner ear size was representative
of a fossorial habitat, indicating it could have been
that fossil species' lifestyle. Our results overall
demonstrate that inner ear size variation among
squamates can be explained by habitat differences
and can shed a light on ancient species' habitats.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

DENTAL MESOWEAR AND HYPSODONTY
INDEX FROM TUGEN HILLS SUCCESSION
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BOVIDAE DEMONSTRATE RELIANCE ON
MIXED-FEEDING AND INCORPORATION OF
ABRASIVE DIETARY MATERIAL FROM
LATE MIOCENE INTO PLIO-PLESITOCENE

Greiner, Elliot, Orlikoff, Emily, El-Shaarawi,
Wesam, Sherwood, Rowan

Anthropology, University of Michigan, Ann Arbor,
Michigan, United States

The Tugen Hills Succession (THS) of the Baringo
Basin (Kenya) is a nearly continuous geologic
succession spanning from the Middle Miocene (~15.5
Ma) to the Late Pleistocene (~240 Ka) that includes
one of the largest concentrations of hominoids from
14 to 4 Ma. Paleoecological data from this succession
are highly relevant to determining the nature and
mode of environmental change during ape and human
evolution, and while much work has characterized
these environments in the Plio-Pleistocene, less has
been done for those from the Miocene and early
Pliocene.

This study offers the first mesowear dataset for the
Tugen Hills Succession and is one of the largest
focused specifically on Miocene/Plio-Pleistocene
bovids in eastern Africa. These data reflect the
general increase in the diversity of post-Miocene
bovid diets in the THS, and while they can in some
cases be extrapolated to describe an 'opening' of
environments after the late Miocene, the enigmatic
influence of spatial and temporal scale, combined
with caprice of mammalian feeding habits—
particularly as they relate to seasonality— limit
assemblage-level claims of paleoenvironment. The
diversification of mesowear scores in the Plio-
Pleistocene data conforms with other datasets in that
an expansion of arid and/or grassland environments
occurred after the late Miocene, however mesowear
values suggest the predisposition of THS bovids to
mixed feeding. Evidence also exists for niche
partitioning between some tribes, particularly among
the hyper-grazing Alcelaphini and more browsing
dominated Tragelaphini, with fossil Aepycerotini,
Alcelaphini, Antilopini, Bovini, and Cephalophini
maintaining similar values to their modern
counterparts. These patterns are generally supported
by bovid 6'3C values from the late Cenozoic of
eastern and southern Africa, and further highlight the
influence of heterogeneous environments on the Plio-
Pleistocene African landscape.

Funding Sources National Science Foundation;
Leakey Foundation

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

THE DEVELOPMENTAL MECHANISMS
UNDERLYING THE EVOLUTION OF THE
AVIAN PELVIS FROM THE ANCESTRAL
ARCHOSAURIAN CONDITION

Griffin, Christopher, Morris, Zachary S., Bhullar,
Bhart-Anjan S.

Yale University, New Haven, Connecticut, United
States

The stepwise evolution of the highly derived avian
pelvis is well-documented by an excellent fossil
record. This transition is paralleled during the early
ontogeny of living birds, with embryonic pelves
initially possessing ancestral anatomical features
(e.g., anteroposteriorly short ilium, anteriorly directed
pubis, pubic ‘boot’) found among non-avian
archosaurs, which transform into derived conditions
across roughly two days of in ovo development. The
transient presence of these early archosaurian and
stem bird pelvic features reveals such ancestral forms
are not completely lost to time and enables detailed
investigation of the developmental mechanisms
underlying a major anatomical transition. Previous
developmental studies have shown that genes such as
PAXI1, EMX2, and IHH that regulate bone
development and cellular proliferation are expressed
in the hip during this critical developmental window.
To investigate the role these genes may have played
in generating the apomorphic avian pelvis, we
developed a method to capture three-dimensional
(3D) gene expression patterns via fluorescent in situ
hybridization in combination with
immunofluorescence assays for skeletal precursors in
embryos made optically transparent via a modified
CLARITY protocol. High-resolution confocal
microscopy and three-dimensional (3D) geometric
morphometrics allows us to not only quantitatively
compare the shape of gene expression patterns to the
embryonic pelvic morphology of birds and
crocodylians (through, e.g., allometric trajectory
analyses), but also reconstruct hypothesized gene
expression patterns which produced similar
morphologies in stem birds. Data from 3D
documentation of cell cycle processes (cellular
proliferation, apoptosis) across the developing pelvis
also contribute to this goal. Our next steps will be to
artificially down- or up-regulate these key genes and
cellular processes, during avian pelvic development
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using microbead implantations. We have previously
hypothesized that the retention of these states is the
result of overall covariation among seemingly
disparate portions of the archosaurian pelvis. This
hypothesis can be tested via these targeted embryonic
experiments: inducing these developmental processes
early in ontogeny should produce a bird with a hyper-
elongated ilium and extremely retroverted pubis,
whereas arresting these developmental processes
should result in the retention of ancestral states into
late ontogeny.

Funding Sources NSF PRFB-2010677, NSF EAR-
PF-195288, NSF CAREER-2046868

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

ENHANCED RESOLUTION AT THE
MECHANICAL-DIGITAL INTERFACE: A
METHODOLOGY TO ASSIST IN
PREPARATION DECISION MAKING AND
IMPROVED RESEARCH AND OUTREACH
OUTCOMES

Groenke, Joseph, O'Connor, Patrick M.

Ohio University, Athens, Ohio, United States

Fossil preparation finds technical means to balance
specimen preservation with the development of data
to address research questions. This conservation-
development tension is most evident when in-matrix
associations and data preserved at burial/collection
are weighed against matrix-free, disassociated, and
repaired fossils. Decisions rest at the interface of
taphonomy, field collection, digital preparation, and
mechanical preparation. Molding and casting, and
more recently a host of scanning modalities, are
typically employed to capture bone/matrix
relationships that can then facilitate or obviate further
mechanical preparation.

Methodological advancements presented here will
provide mechanical and digital preparators with
approaches to aid in this decision-making process,
and in some cases, to pursue both in-situ and in-life
outcomes. Capture of spatial relationships between
fragments or elements (whether CT, surface
scanning, or photogrammetry) is requisite, even if the
resolution provided is inadequate for detailed
morphological study. This may occur either at the
field site or in the lab. For complex, multi-specimen
or -element collections such as jackets from

microvertebrate bone beds or associated skeletons, a
coarse initial CT scan in which rough morphology is
captured can serve as a volumetric scaffold.
Mechanically-extracted fossils can be scanned at the
desired resolution for morphological study or other
purposes, and then mapped back into the coarsely-
resolved coordinate space created in the first step.
Applications include explicit spatial re-association of
specimens collected in multiple jackets, capture of
fossil/matrix dynamics, and quarry mapping with
basic morphology integrated into an accurate 3D
representation of burial conditions across a large
area/volume. This can simplify decision-making for
mechanical development in circumstances where the
research value of spatial relationships is currently
ambiguous. The methodology also optimizes the use
of “old” or “bad” scan data. Unification into a single,
model frame space of multiple scanning events and
derivative segmentation products allows for
expedited digital preparation when better scan data or
segmentations become available. Scan events can be
treated as time series for potential 4D analysis of
process, and a unified frame space of CT scan events
allows complex queries and filtering possibilities for
otherwise poorly resolved or radiographically dense
materials.

Funding Sources Ohio University Heritage College
of Osteopathic Medicine; NSF EAR 1525915

Symposium Session: Theropod Flight Origins
(Thursday, October 19, 2023, 1:45 PM)

NEW INFORMATION ON THE SOFT TISSUES
AND BONE ANATOMY OF THE FOREWINGS
CONSTRAINS THE POWERED FLIGHT
PERFORMANCE OF MICRORAPTOR
(THEROPODA: DROMAEOSAURIDAE)

Grosmougin, Maxime', Kaye, Thomas G.2, Chotard,
Matthieu', Barlow, Luke A.!, Wang, Xiaoli’, Zheng,
Xiaoting®*, Pittman, Michael!

!School of Life Sciences, The Chinese University of
Hong Kong, Sha Tin, Hong Kong, ?Foundation for
Scientific Advancement, Sierra Vista, Arizona,
United States, 3Linyi University, Linyi City, China,
4Shandong Tianyu Museum of Natural History, Linyi
City, China

Microraptor was described for the first time 23 year
ago. Since then, numerous studies have investigated
this four-winged dinosaur, but there is not yet
consensus on its flight performance and lifestyle.

SVP 2023 Program Guide 192



Previous reconstructions of the forewing were based
on two specimens: IVPP V13352 and BMNHC
PHS881; with observations and descriptions of
primary, secondary and a couple of covert feathers,
leaving the rest of the feathering of the wing
subjective. Laser-Stimulated Fluorescence (LSF) of
existing Microraptor specimens, but also 12 new
specimens triaged from ~100 in the Shandong Tianyu
Museum (STM), reveals otherwise hidden feather,
skin and muscular details that refine wing shape,
feather layering and provides new information about
the forelimb structure. The elongated and recurved
primary remiges of the forewing give the wing tip a
slender V shape, as seen in modern birds with a high-
speed wing shape (e.g., falcons and swallows). The
newly described major coverts of the forewing
display a ‘short primary covert and long secondary
covert’ pattern that appears to be unique to
Microraptor. Skeletal features of the forelimb remain
mostly unchanged from previous descriptions, but we
bring new information on previously described
elements. For example, the prominent tuberosity of
the radius indicating the presence of a strong biceps
brachii is potentially linked to the development of a
strong flexor/stabilizer group as seen in modern
Falconiformes that stoop down to catch prey,
congruent with Microraptor’s pedal soft tissue
morphology and it’s the high-speed wing shape. With
the new information recovered in preserved soft
tissues, including those of the shoulder, propatagium
and postpatagium, we can better understand the
relationship between Microraptor’s feathering and its
underlying forelimb. Microraptor possessed features
that helped to stiffen the wing and keep its feathers
cohesive during flight: presence of deeply imbedded
calami in the postpatagium combined with the
presence of a broad digit II, and the discovery of a
third carpal between the ulna, semilunate and
metacarpal III. Ultimately, our data supports an
emerging picture that Microraptor had greater flight
capabilities than previously assumed and was not a
strict glider. Our data also suggests that Microraptor
shared many common traits with modern birds,
especially birds of prey, and potentially some of their
hunting strategies.

Funding Sources RGC General Research Fund
(17120920; 17105221)

Technical Session 5: Ungulates (Wednesday, October
18,2023, 1:45 PM)

GIANT EXTINCT BOVIDS FROM THE
PLEISTOCENE OF THE CENTRAL
HIGHLANDS OF KENYA

Grossman, Aryeh!, Waweru, Veronica?, Malit,
Nasser R.3, munge, Stephen?, Ndiritu, Francis?,
Omuombo, Christine®, Kinyanjui, Rahab®*, Chege,
Lorna’, Kinyua, Richard®, Kirera, Francis M.’

' Anatomy, College of Graduate Studies, Midwestern
University, Glendale, Arizona, United States,
2Council on African Studies at the MacMillan Center
for International and Area Studies, Yale University,
New Haven, Connecticut, United States, *Department
of Anthropology, SUNY Potsdam, Potsdam, New
York, United States, “Earth Sciences, National
Museums of Kenya, Nairobi, Kenya, *Geosciences,
Georgia State University, Atlanta, Georgia, United
States, *Department of Geosciences and the
Environment, The Technical University of Kenya,
Nairobi, Kenya, "Unaffilated, Freelance, Nairobi,
Kenya, *Free lance, Unaffiliated, Gatharakwa, Kenya,
°Department of Biomedical Sciences, Mercer
University, Macon, Georgia, United States

The altitude and topography of high-elevation zones
combine to modulate the effect of global climate
particularly during harsher conditions, and also create
diverse ecotones within a single region. Thus, such
regions attract diverse types of animals as well as
provide livable conditions during difficult times. Yet,
in Africa paleontological sites in high-elevation
regions are relatively unexplored. We recently
initiated paleontological investigations of the Central
Highlands of Kenya (CHK), a hitherto mostly
ignored region. We recovered diverse vertebrate
fossil assemblages from over 20 sites spanning the
latest Miocene through the Anthropocene

. The different faunas include proboscideans,
perissodactyls, carnivorans, cetartiodactyls, primates,
and rodents. In many instances, the faunas are
associated with hominin remains and stone tools.
Bovids represent the most common animals in most
of the sites. Among the bovid remains recovered in
middle to late Pleistocene deposits we recovered
fossils of two very large bovids. At the site of
Karuchwa, we recovered a partial skull that includes
a giant horncore. The shape of the basicranium and
morphology of the horncore are consistent with
Syncerus cf. antiquus rather than Bos (Pelorovis)
oldowayensis. However, the horncore is larger than
any S. antiquus reported to date. At Kinamba quarry,
a site in the Abredare Range we recovered several
teeth. Two of the teeth are consistent with S. cf.
antiquus. A third tooth, a molar, is extremely large
and more hypsodont than any other giant bovids and
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is unlike Syncerus spp. Whether a new species or an
extremely large individual of a different known
taxon, it is clear that at least two giant bovids were
present in the CHK. Finding different types of giant
bovids at the same site is extremely rare. Giant
bovids are typically associated with open habitats and
extreme hypsodonty is usually associated with
grazing behaviors. The giant bovids indicate that at
least some of the ecotones in the CHK were relatively
open habitats.

Funding Sources Funding was provided by the
Wenner-Gren Foundation, and PAST.

Technical Session 17: Afrotheria & Mammal
Macroevolution (Saturday, October 21, 2023, 8:00
AM)

SMALL MAMMALS IN A LARGE TREE:
EXAMINING THE TIMING OF THE EARLY
THERIAN RADIATION USING A NOVEL
PHYLOGENETIC METATREE

Grossnickle, David!, Hellert, Spencer?, Ely, Ricardo®,
Slater, Graham*, Lloyd, Graeme®, Angielczyk,
Kenneth D.%, Bormet, Allison', Wilson Mantilla,
Gregory’

!0Oregon Institute of Technology, Klamath Falls,
Oregon, United States, 2Columbia College, Chicago,
Illinois, United States, *Indiana University,
Bloomington, Indiana, United States, “University of
Chicago, Chicago, Illinois, United States,
’Independent Researcher, Leeds, United Kingdom,
®Field Museum of Natural History, Chicago, Illinois,
United States, "University of Washington, Seattle,
Washington, United States

Mammals achieved considerably greater ecological
diversity in the Cenozoic compared to the Mesozoic.
However, there remains uncertainty about the origins
of this rise in diversity, such as whether it was
triggered by novel ecological opportunities following
the Cretaceous-Paleogene (K-Pg) mass extinction
event 66 Ma. To test hypotheses on the timing of the
mammalian radiation, studies commonly rely on
analyses of fossil-only datasets, which often ignore
the influence of phylogeny, or analyses of extant-
only datasets, which struggle to recreate
macroevolutionary patterns in deep time. Thus, an
integrative approach is needed that incorporates
paleontological data, neontological data, and
phylogenetic comparative methods. To this end, we
generated a time-calibrated meta-phylogeny

(‘metatree’) comprising over 3000 species of
trechnotherians (therians and close relatives) from the
Mesozoic and Cenozoic, based on 115 published
character matrices and a molecular phylogeny of
extant mammals. To quantify ecomorphological
patterns, we collected jaw lengths (as a proxy for
size) and jaw measurements that correlate with diet
for 430 extinct and extant species. We then fit a suite
of evolutionary models to the data to test various
hypotheses on the 1) timing of the start of the therian
radiation and ii) potential shift in mode of evolution.
Although results are sensitive to time-calibration
methods and phylogenetic uncertainty, they generally
show evidence for a shift in mode of evolution prior
to the K-Pg boundary. For both the jaw correlates of
diet and body size analyses, results suggest a shift
from a constrained (Ornstein-Uhlenbeck) or
stochastic (Brownian motion) mode of evolution to
an ‘early burst’ mode of evolution, with the best-
fitting models being those that model this shift
occurring between 76 and 66 Ma. These results
suggest that the ecological diversification of therians
began in the latest Cretaceous, prior to the K-Pg
extinction event. However, our results are also
congruent with the hypothesis that the therian
radiation was a multiple-step process that involved
bursts in diversification at multiple points in time,
such as following both the Cretaceous Terrestrial
Revolution (ca. 80 Ma) and the K-Pg extinction
event. Further, we emphasize the importance of
continued efforts to collect early mammal fossils and
resolve relevant stratigraphic information, which will
allow for more robust tests on the timing of the
mammalian radiation.

Funding Sources NSF DEB-1754502, NSF DBI-
1812126

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

VERTEBRAL FUSION IN A COLUBRIFORM
SNAKE FROM THE LATE OLIGOCENE
RUKWA RIFT BASIN, SOUTHWESTERN
TANZANIA

Grover, Tessa E.!, Montalvo, Ariana D.2, Roman,
Kiara?, McCartney, Jacob?, Mtelela, Cassy?, Roberts,
Eric M.4, Stevens, Nancy J.°

'Physical Therapy Department, Nazareth University,
Rochester, New York, United States, 2Biology
Department, Nazareth University, Rochester, New
York, United States, *Department of Geology,
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University of Dar es Salaam, Dar es Salaam,
Tanzania, United Republic of, *Earth and
Environmental Science, James Cook University,
Townsville, Queensland, Australia, "Department of
Biomedical Sciences, Ohio University, Athens, Ohio,
United States

The late Oligocene Nsungwe Formation in the
Rukwa Rift Basin of Southwestern Tanzania has
produced a diverse vertebrate fauna including species
of fishes, lizards, turtles, and mammals. It also
includes the largest known sub-Saharan snake fauna
from the Paleogene, consisting of nine colubriform
and constrictor snakes. Among the specimens of one
of the colubriform morphotypes is a pair of fused
anterior trunk vertebrae. The vertebrae are articulated
such that they lie in a straight line. The specimen
shows excess bone growth along the ventral and
lateral aspects of the centra, causing fusion of the
vertebrae around the cotyle-condyle joint. The cotyle
of the anterior vertebra and the condyle of the
posterior vertebra show no signs of fusion, indicating
that the pathology was limited to this single joint.
The hypapophysis of the anterior vertebra is
deformed as a result of the excess growth. Only one
of the two synapophyses adjacent to the fusion is
intact, and it shows no signs of pathology. The
zygosphene and zygapophyses were likewise
unaffected. A microCT scan indicates that bone
fusion is limited to outside the joint capsule of the
cotylar-condylar joint, and that the joint surfaces are
distinctly separated. Skeletal abnormalities can occur
due to various illnesses, injuries or environmental
factors. Vertebral fusions may result from congenital
defects, trauma, arthritis (spondyloarthropathy), and
non-pathological ossification of vertebral ligaments
(diffuse idiopathic skeletal hyperostosis, or DISH).
Apart from bony overgrowth, the vertebrae show
typical morphology, allowing elimination of trauma
and congenital defect as explanations for the
observed morphology. Distinct separation of joint
surfaces (i.e., lack of bridging) argues against a
diagnosis of spondyloarthropathy and is consistent
with DISH. Cause for fusion in this case is uncertain.
Diagnosis of paleopathologies in extinct species is
hampered by inconsistent use of terminologies, but
regardless of cause, vertebral fusion impacts
flexibility. The absence of abnormalities at the
anterior and posterior ends of the specimen suggests
either limited or discontinuous impacts for this
individual.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

REEXAMINING DIVERSIFICATION
DYNAMICS OF THE PTEROSAURIA

Guenther, Merrilee F., Dilollo, Isabella

Biology, Elmhurst University, Elmhurst, Illinois,
United States

Constructing a picture of pterosaur diversity during
the Mesozoic is complicated by the limitations of the
fossil record for pterosaurs due to sampling and
preservational biases. Concerns about pterosaur
diversity being obscured by the availability of
exceptional preservation in the fossil record
constrains research about the evolution of the group.

A reexamination of the diversity of the Pterosauria
was completed based on a dataset assembled using
the Paleobiology Database, including 400
occurrences. The analysis supported the hypothesis
that pterosaurs achieved their highest diversity during
the Cretaceous. The increase in diversity is driven by
the diversification of derived pterodactyloids,
particularly the Azhdarchoidea and Pteranodontoidea.

To complement the analysis of pterosaur diversity an
analysis of speciation and extinction dynamics was
completed utilizing the same dataset. To compensate
for uncertainty in the fossil record a Bayesian
approach, utilizing the program PyRate, was used to
determine how speciation and extinction rates for
pterosaurs varied throughout the Mesozoic. Net
diversification rates appear to increase and peak
during the Early Cretaceous. The net increase
corresponds to a decline in extinction rates during
that time. In the Late Cretaceous, net diversification
rates also seem to be relatively stable, with speciation
rates showing a moderate increase and extinction
rates showing a moderate decrease. Resolving
pterosaur speciation and extinction dynamics can
further deepen our understanding of the pterosaur
faunal turnover that occurred between the Early and
Late Cretaceous.

Technical Session 14: Crocodylomorphs & Turtles
(Friday, October 20, 2023, 1:45 PM)

OSTEOHISTOLOGY OF A LARGE SAMPLE
OF ALLIGATOR MISSISSIPPIENSIS
PROVIDES A FOUNDATION FOR
INTERPRETING GROWTH IN ALLIGATOR
FROM THE EARLY PLIOCENE GRAY
FOSSIL SITE
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Gunnin, Davis!, Schubert, Blaine W.!, N. Woodward,
Holly?

!Geosciences, East Tennessee State University,
Johnson City, Tennessee, United States, 2Department
of Anatomy and Cell Biology, Oklahoma State
University, Tulsa, Oklahoma, United States

Meaningful interpretation of bone histology and
extrapolation to interpret an extinct organism’s life
history requires an understanding of the factors
influencing bone growth and histological
presentation. Histological analysis of long bone thin
sections is commonly used to infer growth rates and
ecology in extinct vertebrates, particularly within
Archosauria. As such, much of our knowledge of
archosaurian paleohistology is derived from the two
extant lineages: avian dinosaurs and crocodilians.
However, few studies have used large samples of
wild individuals to explore how different climate and
habitat regimes affect histological presentation of
growth rate and bone tissue. The American alligator
(Alligator mississippiensis) is widely available for
study in the United States and has been the subject of
several osteohistological analyses. These used one or
a few specimens and, in one study, a larger sample of
pen-raised captive born specimens but no published
works have incorporated large, geographically
diverse samples. To fill this gap in our knowledge of
archosaurian osteohistology we prepared and
analyzed humeral and femoral thin sections from 45
A. mississippiensis from across their natural range.
We compared counts and measurements of growth
arrest lines (LAGs) with femoral length, the latter of
which is strongly correlated with body size.
Comparison of these data revealed that larger
individuals subject to shorter growing seasons (i.e.,
those in cooler climates) tend to show more LAGs
when compared to more southerly Alligator
specimens of similar size. Comparing smaller
individuals showed the inverse relationship, perhaps
due to regional differences in population density or
an ontogenetic shift in diet. Finally, histological thin
sections of early Pliocene Alligator sp. fossils from
the Gray Fossil Site (GFS), Washington Co.,
Tennessee were prepared to explore the paleobiology
of this biogeographically unique Appalachian
Alligator. Preliminary results show that the GFS
Alligator grew more slowly than A. mississippiensis
and may have reached reproductive maturity at a
smaller size. Slower growth and earlier maturity in
this taxon may mean that small adult size is a
phyletic trait, similar to other A/ligator species earlier
in the Cenozoic. However, unfavorable conditions for

Alligator at the GFS sinkhole pond could also
account for slow growth and earlier maturity.

Colbert Poster Prize Session

HEARING ABILITIES AS DRIVERS OF
EVOLUTION AND DIVERSIFICATION OF
THE DELPHINIDA

Guo, Zixuan', Kohno, Naoki?

!Graduate School of Science and Technology,
University of Tsukuba, Tsukuba, Ibaraki, Japan,
“National Museum of Nature and Science, Tokyo,
Japan

Delphinoidea (i.e., Delphinidae, Monodontidae, and
Phocoenidae) are thought to have emerged in the
Early Miocene, and they are the most speciose clade
of living marine mammals in the world. Previous
studies indicated that the distinct innovation of the
acoustic (hearing) apparatus would have occurred in
the ancestral lineage of the Delphinoidea including
their sister group during their initial evolution and
diversification. This study aims to understand the
relationship among the inner ear labyrinth
morphology, hearing and echolocation capabilities
and the initial evolution of the Delphinida.

We analyzed six species of kentriodontids—the
extinct sister group of the Delphinoidea, and six
extinct species of the basal delphinoids (phocoenids
and delphinids). We obtained the uCT images and
reconstructed 3D models of endocasts of the cochleae
in the periotics from each taxon. We performed
principal component analysis (PCA) with two
different methods. In the first method, we took eight
measurements of the cochlea as landmarks, and in the
second we took 41 curves from the surface of the
cochlea with 371 semi-landmarks.

The result of the first analysis suggested that most
kentriodontids were very similar to the modern
phocoenids and were overlapped with the extant
narrow-band high-frequency (NBHF) species. By
contrast, most of the basal phocoenids were not
alongside the modern species and had little similarity
with NBHF species. On the other hand, the result
from the second analysis showed that the
kentriodontids and some early delphinoids were
separated from most of the modern Odontoceti.
These results suggest that the kentriodontids are
recognized as NBHF species. Just as same as the
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modern phocoenids, most kentriodontids were small
in body size, they might have had a similar ecological
niche to the modern phocoenids. However, their
cochlear shape is quite different from the modern
species. This could be an indication of parallel and/or
convergent evolution in the hearing and echolocation
abilities in the Miocene and the present. On the other
hand, some basal phocoenids might not have used
NBHEF echolocation, but their cochlear shapes were
remarkably similar to the kentriodontids of the same
epoch. It indicates that these early phocoenids are
within the moment of the evolution toward the
modern species. It also indicates that there might be a
shift in niche between the kentriodontids and the later
diverging phocoenids in the late Miocene.

Funding Sources This study was supported by the
Support for Pioneering Research Initiated by the Next
Generation (SPRING) and the Japan Society for the
Promotion of Science (JSPS).

Symposium Session: Theropod Flight Origins
(Thursday, October 19, 2023, 1:45 PM)

EVOLUTION OF THE UPSTROKE IN
THEROPOD FLIGHT

Habib, Michael B.

Cardiology, Dinosaur Institute, UCLA, NHMLA, Los
Angeles, California, United States

Most work on the origins and early evolution of
theropod flight has focused on the evolution and
performance of the downstroke phase of the wing
cycle. Specializations related to the upstroke have
received comparatively less attention. A modeling-
based analysis of linkages between upstroke
kinematics, sternal morphology, and primary feather
morphology finds that tracking upstroke performance
specializations across phylogeny yields greater
explanatory power than downstroke-specialization
models of theropod flight evolution. The keeled
sternum, exaggerated feather vane asymmetry, and
expanded forelimb skeletal robustness observed in
ornithurines (and particularly neornithines) were
most likely driven in large part by selection on
upstroke performance. Primary feathers only need to
have a vane ratio of 3:1 to be aerodynamically
asymmetric and achieve “wash-out” twisting during
the downstroke when separated. This is found to be
sufficient for soaring flight and downstroke wingtip
stability. However, the most sophisticated upstrokes
among living birds use a rapid and exaggerated

passive twisting of the primary feathers, which
benefit substantially from larger vane asymmetry
ratios. The most robust forelimb skeletons among
living birds, defined as size-corrected section
modulus, are found among aerial sprinters and
aquaflyers — taxa that share expanded
supracoracoideus muscles and associated increases in
upstroke power capacity. These results stand to
fundamentally change how we view the evolution of
theropod flight, as upstroke performance is more
closely associated with the capacity for short-
duration activities (such as vertical launch, pinpoint
landings, and tight turns) than with overall aerial
range. In this context, the most derived flyers in the
Mesozoic may not have been those with the longest
flight range. Typically, the modeled ability of fossil
to fly long distances has been used as a primary
measure of overall flight performance. While this is
not in error, additional parameters related to short-
range performance should be given greater
consideration. Furthermore, there is now robust
evidence that powered flight arose multiple times in
theropods. I propose that upstroke performance,
rather than downstroke performance, best
differentiates the aerial abilities of non-avian versus
avian theropod flyers.

Symposium Session: Theropod Flight Origins
(Thursday, October 19, 2023, 1:45 PM)

HETEROCHRONIC CHANGES AS MEANS OF
WING EVOLUTION IN PENNARAPTORANS?

Haidr, Nadia S.!, Catalano, Santiago?, Pittman,
Michael!

!School of Life Sciences, The Chinese University of
Hong Kong, Shatin, Hong Kong, 2Unidad Ejecutora
Lillo, Consejo Nacional de Investigaciones
Cientificas y Técnicas — Fundacion Miguel Lillo, San
Miguel de Tucuman, Tucuman, Argentina

Theropod skull evolution along the lineage leading to
birds has been shown to be driven by heterochrony.
A series of paedomorphic and peramorphic changes
have shaped the theropod skull, giving rise to an
avian skull with modules that have separately
undergone peramorphism and paedomorphism.
Theropod forelimbs evolved significant
modifications related to different adaptations,
including feeding and aerial behavior. Their forearm
evolution has been shown to have an allometric
component, with larger animals having shorter
forelimbs as well as showing different hand
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proportions. A subset of pennaceous feathered
pennaraptorans, including birds and select non-
avialans, evolved powered flight capabilities using
their wings. Wing anatomy and use in juvenile
modern birds (e.g. the chukar) has helped to show
that ‘half a wing’ had many more functional and
behavioral possibilities in pennaraptorans than
previously thought. In this context, dedicated study of
ontogenetic trajectories of pennaraptoran wing bones
and earlier diverging theropods within a phylogenetic
framework has significant potential to shed light on
the relationship between forelimb morphological
variation, heterochrony and the evolution of flight.
New methodologies that infer ancestral landmark-
based shape ontogenies and that take into account
changes in developmental timing (Phylogenetic
Analysis of Shape Ontogenies, PASOS) were
compared with other methodologies to test if the
wing bones underwent heterochronic changes: if
paedomorphic or peramorphic changes occurred, and
in which theropod clades. Ontogenetic trajectories
obtained by PASOS and complementary
methodologies were analyzed and compared. These
analyses were based on a landmark configuration that
represents the extremes of each of the forearm bones.
Using a widely sampled theropod dataset including
Archaeopteryx, Anchiornis, Jeholornis, Sapeornis,
Confuciusornis, Caudipteryx, and the
Scansoriopterygidae, we reveal a series of
peramorphic and paecdomorphic changes. Results
recovered heterochronic evidence for peramorphism
in Oviraptorosauria in the lineage leading to
Caudipteryx, and for paedomorphism in multiple
paravian clades seen as a shortening of the offset of
their ontogenetic trajectories. This shows that the
wing underwent a series of complex heterochronic
mechanisms that have involved pera- and
paedomorphism as have been observed for the skull.

Funding Sources Research Grant Council General
Research Fund (17103315, 17120920, 17105221);
School of Life Sciences of The Chinese University of
Hong Kong (CUHK); Croucher Foundation

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

ABRASION IS THE PITS: A STUDY OF
UNIQUE DAMANGE AT RANCHO LA BREA

Haji-Sheikh, Misty H.!, Naples, Virginia L.!, Haji-
Sheikh, Michael?

'Biology, Northern Illinois University, DeKalb,
Mlinois, United States, Electrical Engineering
Emeritus, Northern Illinois University, DeKalb,
Illinois, United States

Specimens from Rancho La Brea that may have been
in the tar seep for 10,000 years or more have a unique
kind of wear. This phenomenon is colloquially
termed “pit wear” and results only from circulation
within an asphalt seep. This form of wear is
distinguishable from other types of surface damage.
It primarily consists of defects that resemble smooth-
edged gouges and depressions in the compact bone;
these depressions often appear different in color from
the rest of the bone in the same area. Circulation of
the bones through the thick tarry medium where the
tar is still active, and the movements of the bones is
reminiscent of the way that cooking pasta tumbles
constantly in a pot of boiling water, although without
heat. Pit wear is a phenomenon that is observed
visually. The appearance of external bone surfaces
altered by taphonomic events differs, depending on
the cause(s). The tools used were measuring tools: a
centimeter ruler, a quarter, a dial caliper, a log book,
and a Nikon Z6 ii camera with a 24-70/4s lens.

The appearance of fossil specimen surfaces change,
depending on the kind of matrix in which they are
found (ex. conglomerate, sandstone, siltstone,
mudstone, and asphalt). Pit wear can occur on any
bone surface and can occur between different species
as the animals became trapped at different times and
also in the predator/prey cycle. Crania and limb
bones are common areas that rub together. Pit wear
damage often appears as smooth, dish-shaped gouges
with raised ridges and/or depressions in the compact
bone (and sometimes deeper). These depressions
sometimes differ in color from the rest of the bone in
the local area. Gouges may be deep enough to extend
through the spongy bone and into the marrow cavity,
creating holes. It is possible for these changes to
occur to the bone because the specimens are more
pliable in situ than during the drying, hardening, and
shrinking process that occurs after they are removed
from the matrix. Plasticity permits bone surfaces to
deform into raised ridges without shattering.

When specimens that have been in close proximity to
one another are extracted from the asphalt, those that
interacted to cause pit wear typically match the
shapes of the concavities each caused in the other. Pit
wear is a condition that can either hurt or help
paleontologists. The identification of distinct pit wear
can help avoid misidentification of fossil damage or
disease.
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Technical Session 11: Archosaurs (Friday, October
20, 2023, 8:00 AM)

ENIGMATIC ARCHOSAURIAN (DIAPSIDA,
ARCHOSAURIA) OSTEODERMS FROM THE
UPPER TRIASSIC OF INDIA

Haldar, Atrayee, Ray, Sanghamitra

Department of Geology and Geophysics, Indian
Institute of Technology Kharagpur, Kharagpur, West
Bengal, India

India documents a rich Late Triassic tetrapod fossil
record that has been recovered from different
Gondwanan horizons, such as the Maleri and
Dharmaram formations of the Pranhita-Godavari
Basin and the Tiki Formation of the Rewa Basin. The
present study focuses on multiple bizarre and
enigmatic isolated osteoderms that were recovered
from a multitaxic bonebed of the Tiki Formation.
These osteoderms may be subdivided into three
morphotypes. Morphotype I comprises elliptical,
anteroposteriorly elongated osteoderms, the dorsal
surface of which is extremely rugose with short
ridges and grooves and has a posteriorly recurved
horn-like dorsal eminence. The ventral surface is
hollow with a deep anteroposteriorly extending
groove. Morphotype II includes osteoderms that are
subtriangular with a straight medial margin,
anteroposteriorly elongated, and possessing a
transversely compressed, blunt dorsal keel. The
dorsal surface contains short, thick radial ridges and
grooves whereas the ventral surface is flat and
unornamented. The third morphotype (III) contains a
typical compound tripartite osteoderm that is
composed of three fused extremely rugose horns, the
ventral surface of which contains two fused and
narrow grooves.

Taxonomic identification of the Tiki osteoderms is
difficult because of their unique morphology, as these
do not show similarity with the osteoderms of other
Late Triassic armored forms such as the aetosaurs,
phytosaurs, rauisuchians and several basal
crocodylomorphs. Although spike-like dorsal
eminence in the lateral and paramedian osteoderms
may be present in a few desmatosuchine aetosaurian
taxa, the Tiki osteoderms differ from the former
based on its oval to elliptical shape, and absence of
an anterior bar and ventral flexion. The osetoderms of
other Late Triassic archosaurs are circular to sub-
circular or square to rectangular or leaf-shaped, and

do not bear the recurved spike-like dorsal eminence
that is typical of the Tiki osteoderms. Although there
are no records from the Late Triassic, the Tiki
osteoderms show similarity with the early-diverging
Jurassic thyreophorans based on the long spike-like,
recurved dorsal eminence and the tripartite
compound morphology. Hence, the current study
highlights the presence of a new armored archosaur
from India that had osteoderms showing
morphological convergence with that of the
thyreophoran dinosaurs.

Funding Sources Science and Engineering Research
Board India (SERB India)

Education & Outreach Poster Session (Saturday,
October 21, 2023, 4:30 - 6:30 PM)

THE DESIGN AND CONSTRUCTION OF A
NEW VIRTUAL OUTREACH STUDIO AT
MUSEUM OF THE ROCKIES

Hall, Ashley E., Hogan, Chelsea, Williams, Scott A.,
Dobbs, Chris

Montana State University Museum of the Rockies,
Bozeman, Montana, United States

At Museum of the Rockies, all Montana school
groups are admitted free of charge. However, many
schools cannot utilize this benefit due to their
distance from the museum. Virtual programming is a
powerful tool museums can utilize to reach remote
and underserved communities both regionally and
globally. Museum of the Rockies has completed a
project transforming an outdated media control room
into a new virtual outreach space. This new facility,
the E.L. Wiegand Digital Learning Studio, produces
educational digital learning programs that are
broadcast live to classrooms across the world. Over
the course of three years, this former media control
room was gutted, demolished, rewired, and
transformed into a public-facing studio outfitted with
new video, recording, and sound equipment.
Completed in March of 2023, this state-of-the art
studio has allowed MOR educators and scientists to
teach dynamic classes on paleontology,
paleohistology, archaeology, and geology through
Zoom. It is our goal to share our process and
procedure in creating this extraordinary programming
space with other paleontology museum professionals,
as teaching over Zoom is an easy, popular, efficient,
and valuable way to extend your museum's footprint
through virtual outreach.
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Funding Sources Funding provided by the E.L.
Wiegand Foundation.

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

THE PNEUMATIC SINUSES OF THE
TYRANNOSAUROID BISTAHIEVERSOR
SEALEYI

Hall, Lauren', Brusatte, Stephen?, Williamson,
Thomas?

ICenter For Health Sciences, Oklahoma State
University, Tulsa, Oklahoma, United States, 2School
of Geosciences, University of Edinburgh, Edinburgh,
United Kingdom, 3Curator of Paleontology, The New
Mexico Museum of Natural History & Science,
Albuquerque, New Mexico, United States

Bistahieversor sealeyi was a tyrannosauroid theropod
dinosaur from the Late Cretaceous (Campanian), ca.
74 Mya, and was approximately 9 meters in body
length. It is known from the Hunter Wash member of
the Kirtland Formation in northwestern New Mexico.
Bistahieversor is phylogenetically positioned as an
immediate outgroup to Tyrannosauridae, the clade of
derived, large-bodied tyrannosauroids, and therefore
a critical species in understanding how
tyrannosauroids became apex predators and evolved
colossal size.

We used computed tomography (CT) to scan the
holotype skull of Bistahieversor at Los Alamos
National Labs, New Mexico; this scan was used
previously to describe the brain, endocranial sinuses,
and inner ear. We used this scan to segment the
cranial sinuses using the software MIMICS and
compared the morphology in Bistahieversor to other
tyrannosauroids. The segmentation indicates
Bistahieversor has extensive cranial pneumaticity.
Sinuses are present in the lacrimal, jugal, palatine,
maxilla, and quadrate. The ectopterygoid was
optically, but not x-ray CT, scanned; it is highly
likely to be pneumatized due to a large fenestra on
the ventral surface. Pneumaticity is not found in the
postorbital, squamosal, and quadratojugal.

Pneumatization in the maxilla consists of multiple
chambers extending anteriorly from the maxillary
fenestra. Pneumatization in the lacrimal arises from
the pneumatic fenestra connecting to the antorbital
cavity; the sinus is found in the proximal portion of
the lacrimal and does not extend into the ventral

ramus. Pneumatization in the jugal communicates
with the antorbital cavity via the jugal foramen; the
sinus is found dorsally and posterior to the foramen.
Pneumatization in the palatine connects to the
antorbital cavity via a foramen located on the
external surface; the sinus occupies most of the
palatine. Pneumatization in the quadrate is found
above the condyles. The sinus connects to a foramen
found posteriorly on the quadrate; a second foramen
is present on the flange that creates a second sinus.

The squamosal lacking pneumatization is unusual in
comparison to other taxa within Tyrannosauridae; it
is not unusual compared to basal members such as
Guanglong or Dilong. Pneumatization of the
squamosal is a shared feature among tyrannosaurids.
Therefore, a lack of pneumatization corroborates the
phylogenetic position of Bistahieversor as an
outgroup of Tyrannosauridae, indicating a
pneumatized squamosal appeared with
tyrannosaurids.

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

NEVER GIVE UP, NEVER SURRENDER:
PLANNING AND CONSTRUCTING DUST
EXTRACTION SYSTEMS IN TWO FOSSIL
PREPARATION FACILITIES AT MUSEUM OF
THE ROCKIES

Hall, Lee'!, Williams, Scott A.2, Meld, Levi'!, Knight,
Cassi', Scannella, John', Metz, Eric T.!, Lamm,
Ellen-Thérése!, Dobbs, Chris?

'Paleontology, Museum of the Rockies, Bozeman,
Montana, United States, 2Exhibits, Museum of the
Rockies, Bozeman, Montana, United States,
*Museum of the Rockies, Bozeman, Montana, United
States

Respirable crystalline silica (RCS) is a common
byproduct of fossil preparation. Long term, regular
exposure to RCS is the leading global cause of
occupational silicosis, an incurable chronic
respiratory illness with a high mortality rate.
Appropriate mitigation of RCS dust is therefore an
immutable requirement for any facility where fossil
preparation takes place. Exposure to hazardous levels
of RCS (OSHA permissible exposure limit [PEL] =
50 ug/m?) is preventable through use of a dust
extraction system outfitted with HEPA filtration.
Museum of the Rockies (MOR) recently completed
construction and installation of two independent dust
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collection systems in its main fossil preparation
laboratory and its public-facing viewing laboratory.
The project was executed in several phases over
approximately two years, beginning in the spring of
2021. MOR contracted an independent industrial
hygienist to perform baseline (no filtration) air
quality testing to verify and quantify that respirable
dust and RCS dust were generated by fossil
preparation. Resultant data revealed respirable dust
levels 800% above OSHA PELs, and RCS levels
250% to 600% above OSHA PELs. Follow up testing
in November 2021 and February 2022 was conducted
with portable, HEPA filter-equipped dust extractors
utilizing the same specimens. Extractors lowered
respirable dust levels to less than 2% of OSHA PELs,
and RCS levels to less than 25% of OSHA PELs.
With this data MOR was able to move ahead with
appropriate design parameters for permanent dust
collection systems. Specifications included HEPA
end filtration, articulated telescopic trunk arms with
capture velocities of 500 cubic feet per minute, and
sound dampening between machine rooms and lab
spaces. Planning passed through several concept
phases with system design and material sourcing
contracted through an engineering consulting firm.
The project went out for bid in the late spring of
2022, and construction began the following October.
Several challenges were encountered throughout
construction, including lab closure, manufacture lead
time, material availability, pandemic-related global
supply chain issues, contractor and engineer
communication and coordination, and inventory
delivery errors. The original completion date of
December 2022 was delayed several months with
significant completion by April 26, 2023.

Funding Sources WEM Foundation

Technical Session 1: Sauropod & Ornithischian
Dinosaurs (Wednesday, October 18, 2023, 8:00 AM)

BENEATH THE FEET OF GIANTS: A CASE
STUDY OF THE POPULATION DYNAMICS
OF ORYCTODROMEUS CUBICULARIS AND
ORODROMEUS MAKELAI, TWO POTENTIAL
BURROWING DINOSAURS

Hannebaum, Zakaria', Varricchio, David J.!,
Krumenacker, L.J.2

'Earth Science, Montana State University, Bozeman,
Montana, United States, 2College of Eastern Idaho,
Idaho Falls, Idaho, United States

Orodromeus makelai is a small-bodied orodromine
thescelosaurid dinosaur from the Upper Cretaceous
Two Medicine Formation of north central Montana.
It’s especially abundant at localities representing
attritional settings with bones numbering in the
hundreds. This presents an exceedingly rare
opportunity to analyze the taphonomy and population
dynamics of a small-bodied ornithischian dinosaur,
which to our knowledge, has previously only been
attempted with the basal ceratopsian Psittacosaurus
lujiatunensis. Orodromeus shares a morphology and
taphonomy with the closely related Mid-Cretaceous
Oryctodromeus cubicularis and thus may share a
similar burrowing ecology. Likewise, Oryctodromeus
provides a modest sample from the Wayn-Vaughn
Assemblage for comparison.

Based on hindlimb data alone, the Two Medicine
Formation has produced a substantial Orodromeus
sample (n=133). The size-frequency distribution is
bimodal with two peaks corresponding to femora
with a length of 11.0 cm and 16.0 cm The larger peak
at 11.0 cm consists of juveniles with no more than
one LAG. The smaller second peak sits among
mature individuals with LAG counts of four to five.
This differs from Oryctodromeus (n=27), which
shows a unimodal distribution skewed to the left.
Only three juveniles are represented, with tibiae
absent of LAG’s. The size-frequency distribution
peaks in subadults with a femora length of 19.0 cm
and LAG counts of two to three. Near-adult to adult
individuals, emerge with femora 21.0 cm long and
LAG counts of four to six. Despite the single peak,
two morphotypes emerge among the tibia: a
short/robust and a long/gracile morph.

The comparisons of these two assemblages of
potential fossorial dinosaurs have not yet yielded any
discernable pattern to identify any such behavior
based on size-frequency data alone. Bias also plays
an important role in the generation of these
assemblages. If both species are indeed burrowers,
we would expect these assemblages to predominately
be a subsurface signal which could differ to the
overall survivorship. However, these two dinosaurs
provide an important step forward in understanding
the taphonomy and population dynamics of small-
bodied ornithischians.

Funding Sources Undergraduate Scholars Program
(Montana State University)

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)
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NEW MATERIAL OF THE EARLY SNAKE
SIMOLIOPHIS (OPHIDIA, SIMOLIOPHIIDAE)
FROM THE UPPER CRETACEOUS
BAHARIYA FORMATION OF EGYPT

Hanning, Lilliana'!, Zak, Catherine', McCartney,
Jacob!, Lamanna, Matthew?, Salem, Belal S.3, El-
Saka, Hossam®*, El-Sayed, Sanaa®, Sallam, Hesham
M.*

'Biology Department, Nazareth University,
Rochester, New York, United States, Section of
Vertebrate Paleontology, Carnegie Museum of
Natural History, Pittsburgh, Pennsylvania, United
States, *Department of Geology, Benha University,
Benha, Egypt, “Department of Geology, Mansoura
University Vertebrate Paleontology Center (MUVP),
Mansoura, Egypt, *Department of Earth and
Environmental Sciences, University of Michigan,
Ann Arbor, Michigan, United States

Exposures of the Upper Cretaceous (Cenomanian)
Bahariya Formation in the Bahariya Oasis of the
Western Desert of Egypt preserves a diverse
vertebrate fauna, including non-avian dinosaurs,
fishes, plesiosaurs, turtles, crocodyliforms, and
pterosaurs. Also known from this locality are fossils
referred to the early aquatic simoliophiid snake
Simoliophis. Among simoliophiids, Simoliophis is
poorly known, with specimens mainly consisting of
vertebrae and only sparse cranial elements and ribs.
Simoliophis has a Tethyan distribution and is known
from two species, S. rochebrunei of Western Europe
and S. libycus of North Africa. Specimens of the
genus from the Bahariya Formation were originally
attributed to S. rochebrunei; however, this
identification has more recently been questioned.
Here we describe new vertebral specimens from the
Bahariya Formation and discuss their affinities with
the other known species of the genus. The collection
includes anterior and posterior trunk vertebrae in
various states of preservation. The Egyptian fossils
differ from the European and other North African
species in several features, including aspects of the
neural spines, cotyle-condyle complex, and ventral
surface of the centrum, among others. Regional
variation in the vertebrae of Simoliophis is unusual in
comparison with other snakes, but some aspects can
be identified in the material, including changes in the
morphology of the synapophyses, neural spine, and
overall vertebral aspect ratio. The preserved material
supports identification of a third species of
Simoliophis in the Late Cretaceous and expands the

relatively high diversity of Simoliophiidae in the
Tethys Sea.

Technical Session 3: Fishes & Amphibians
(Wednesday, October 18, 2023, 8:00 AM)

TOOTH ORIGINS AND THE CONVERGENT
EVOLUTION OF SENSORY STRUCTURES

Haridy, Yara', Nanglu, Karma?, Sharma, Neelima',
Norris, Sam!, Ortega-Hernandez, Javier?, Shubin,
Neil!

!Organismal Biology and Anatomy, University of
Chicago, Chicago, Illinois, United States, 2Museum
of Comparative Zoology and Department of
Organismic and Evolutionary Biology, Harvard
University, Boston, Massachusetts, United States

The evolutionary origin of vertebrae mineralization is
complex and under-explored. There is limited
information about the origin of the fundamental
tissues that make up the vertebrate skeleton. Dentine,
enameloid, and acellular bone appear simultaneously
in the dermal odontodes of jawless vertebrates in the
middle Ordovician. The origin of teeth is widely
accepted to stem from dermal odontodes that
migrated into the mouth through an evolutionary
expansion of tissue competency. Yet little is known
about the impetus for the initial evolution of
odontodes and what purpose they served in early
vertebrates. Historical hypotheses propose several
scenarios ranging from defense, to hydrodynamics, to
sensation, but clear consensus has yet to emerge.
Early vertebrate fossils are scarce and understudied,
with fragmentary plates of the putative earliest
vertebrates with odontodes such as the Cambrian
Anatolepis being key. Anatolepis reportedly has
dentine, a pulp cavity, lamellar basal tissue akin to
the acellular bone of heterostracans, and a pore
system like that seen in many ostracoderms while
completely lacking enamel or enameloid.
Histological and SEM images reveal the presence of
dentine tubule networks in odontode-like structures.
Despite these observations, Anatolepis has also been
argued to be an arthropod, rendering its significance
for early vertebrate evolution controversial. We
examined Anatolepis and related material from
various localities in North America via high-
resolution synchrotron, FIB-SEM, and traditional
paleohistological methods, then compared them to
known vertebrate odontodes and arthropod cuticle
structures from both modern and extant taxa. High
contrast and high-resolution scan data aligned with
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early descriptions of Anatolepis but also allowed
visualization of novel complex structures within the
tubercles and pore canal system. At high resolution,
the dentine structures which initially seemed
obviously vertebrate were revealed to be a part of a
complex pore tube system of Cambrian Aglaspid
arthropod sensillae. The detailed morphological and
histological similarities between odontodes and
arthropod cuticle sensillae are remarkable and reveal
that odontodes are convergently similar to
mechanoreceptors that function to sense pressure
exerted on the cuticle. Recent dental studies support a
parallel sensory function of dentine and teeth in their
ability to act as mechanoreceptors, thereby lending
credence to the sensory origins of odontodes.

Funding Sources The University of Chicago and the
Brinson Foundation

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

NON-UNIFORM DISTRIBUTION OF
COCHLEAR FIBERS IN THE CRETACEOUS
MERIDIOLESTIDAN CRONOPIO

Harper, Tony', Rougier, Guillermo W .2

!Anatomy, Lincoln Memorial University - Knoxville
Site, Knoxville, Tennessee, United States,
2Anatomical Sciences and Neurobiology, University
of Louisville, Louisville, Kentucky, United States

Here we describe the cochlear endocast of an isolated
petrosal attributed to the meridiolestidan mammal
Cronopio sp. from northern Patagonia. The preserved
morphology is remarkable in that it demonstrates a
fully coiled cochlear canal (~390°); the presence of
the vein of the cochlear aqueduct and
primary/secondary lamina, basally; and an apical
inflation, possibly for a vestigial lagenar endorgan.
Based on current phylogenetic hypotheses the
derived (coiled) cochlear morphology seen in
Cronopio and other meridiolestidans is an example of
evolutionary convergence with modern therian
mammals (marsupials and placentals).

Another derived feature of this cochlear endocast is
the presence of a tractus foraminosus, an ossified
trabecular armature which conducts the central
processes of cochlear sensory neurons towards the
internal auditory meatus. Using pu-CT data from
Cronopio, we present a geometric analysis
quantifying the cross-sectional area, and basal-to-

apical position (along the spiral canal), of the
entrance foramina into the tractus foraminosus. These
measurements show that the cumulative area
available for cochlear fibers increases
disproportionally at more apical (low frequency)
positions. Using subsequent pairwise randomization
tests, Cronopio is significantly differentiated from the
representative therians Erinaceus and Didelphis; both
because of its higher density, and cross-sectional
area, of entrance foramina apically.

One interpretation of this result is as a consequence
of the requirement to increase fiber diameter and/or
depth of myelination of sensory neuron central
processes at more apical positions in mammals with
“parallel” as opposed to “radial” distributions of the
cochlear nerve (i.e. fibers leaving lower-frequency
positions travel a longer distance to reach the
brainstem). Therefore, the cochlear morphology seen
in Cronopio may represent an intermediate state in a
transition series from a more ancient adaptation for
synchronicity (based on increasing fiber conduction
velocities) to a more derived one (based on a radial
arrangement of equidistant cochlear nerve fibers).
Alternative interpretations for this result also include
the presence of a low frequency “auditory fovea”, or
the distribution of lagenar nerve fibers among the
terminal spiral canal foramina

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

ISOTOPIC ANALYSIS AND MOBILITY
MAPPING OF COLUMBIAN MAMMOTHS
(MAMMUTHUS COLUMBI) FROM THE
MAMMOTH SITE IN SOUTH DAKOTA

Harrington, Matthew', Widga, Chris?

'Geosciences, East Tennessee State University,
Wheaton, Illinois, United States, >Gray Fossil Site &
Museum, East Tennessee State University, Johnson
City, Tennessee, United States

The Mammoth Site in Hot Springs, South Dakota
preserves a unique death assemblage of sub-adult and
adult male Columbian mammoths (Mammuthus
columbi). Extensive work on the site has led to a
detailed understanding of the taphonomy of the
assemblage; yet the life histories and ecology of these
mammoths remain relatively unknown. The use of
oxygen, carbon, and strontium isotopes from fossil
remains provides excellent insights into both
individual and landscape level ecological patterns.
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The long growth period of an adult mammoth’s
molar preserves a multi-year record of the
mammoth’s life history within the enamel of the
tooth. Two molars were systematically micromilled
to acquire chronologically ordered samples at 1 mm
intervals. For each molar, two micromill samples
were taken per interval, allowing a direct comparison
of 8'3C/8'80 values to Sr/*Sr values. Serially
sampled #7Sr/*°Sr values from this enamel can
provide novel insight into the mobility of the
individual mammoth over the span of the tooth’s
growth. In order to accurately predict mobility
patterns across a landscape, a high resolution
‘isoscape’ must be constructed. The viability of an
isoscape relies upon both the quantity of measured
samples across the study area and the strength of the
interpolation models utilized. An ¥’Sr/*Sr isoscape of
the central United States, centered around the Black
Hills, was generated by a random forest model
utilizing 12 covariate explanatory rasters and 193
sample locations. To predict mobility patterns from
the isoscape, each micromilled value was buffered to
include a half standard deviation above and below the
value to account for error and weekly averaging
during the enamel’s formation. To refine the spatial
origin of each sample, regions that were too far
removed from the mammoth’s viable range, too
isolated, or blocked by geographic barriers were
filtered out. Results indicate that one of the
mammoths remained within the southern and western
Black Hills year-round, with no consistent migration
patterns. 8'%0 seasonality levels vary between the
two individuals, suggesting differences in how
mammoths utilized the local environment. For the
individual with lower seasonality, both in §!*C and
8180, it is suggested that the mammoth remained
highly local year-round and utilized the presence of
hot springs for water and forage. The high level of
slopes in the region may explain the restricted
mobility and absence of female and juvenile
mammoths at the site.

Funding Sources Funding: Geological Society of
America and the Center of Excellence in
Paleontology, East Tennessee State University.

Technical Session 15: Paleoecology &
Paleoclimatology (Friday, October 20, 2023, 1:45
PM)

COLD CASE #201MA: LATE TRIASSIC
TRANSIENT COLD PHASE EXPLAINS
TERRESTRIAL TAXONOMIC SELECTIVITY
DURING THE END TRIASSIC EXTINCTION

Hartman, Scott', Lovelace, David M.2, Linzmeier,
Benjamin®

Integrative Biology, UW-Madison, Madison,
Wisconsin, United States, 2Geoscience, UW-
Madison, Madison, Wisconsin, United States,
3Geology, University of South Alabama, Mobile,
Alabama, United States

It is broadly accepted that the End Triassic Extinction
(ETE) was triggered by the onset of volcanism
associated with Central Atlantic Magmatic Province
emplacement. Prior modeling based on carbon
isotope excursions suggest an input of volcanogenic
sulfur and 7,500 to 12,500 GT of CO; resulted in
strong, global transient cold phases lasting years to
decades, followed by prolonged warming over a
period of 1-10 kyr. Terrestrially, this coincides with
major faunal and floral upheaval, but the causal
relationship between environmental change and
selectivity in extinction have not been
mechanistically tested. We employed the mechanistic
modeling program Niche Mapper on thirteen Late
Triassic amniotes to test how changes in thermal
conditions before and during the End Triassic
Extinction would alter available foraging time, core
body temperature, and metabolic costs of
thermoregulation. Surprisingly, cold stress appears to
be a better predictor of ETE selectivity, with 100% of
taxa that suffered extinction showing highly stressed
responses to the cold phase while surviving taxa
show low or no stress. In contrast, even extreme
warming models only predict high stress on 38% of
taxa that suffer extinction, while concurrently
predicting high levels of heat stress in 60% of taxa
that survived the ETE. Although reinforcing selection
during subsequent cooling and warming phases likely
played an important role in terrestrial ETE ecological
upheaval, our results suggest the most extreme global
warming models for the event are unlikely, and the
sulfur-mediated cold phases may have played a
deciding role in survivorship selectivity.

Technical Session 20: Marine Mammals & Bats
(Saturday, October 21, 2023, 1:45 PM)

A NEARLY COMPLETE SKELETON OF THE
STELLER'S SEA COW (HYDRODAMALIS
GIGAS (ZIMMERMAN, 1780)) FROM THE
LOWER PLEISTOCENE OF JAPAN REVEALS
SOME ANATOMICAL CHARACTERISTICS

Harvell, Michelle M., Kohno, Naoki
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Graduate School of Life and Environmental Sciences,
University of Tsukuba, Tsukuba, Ibaraki, Japan

The Steller’s sea cow, Hydrodamalis gigas
(Zimmerman, 1780), is a species of herbivorous
marine mammal which was distributed in the Bering
Sea until 1768. This sea cow is geologically
considered an “extant” species since they were still
alive at the middle of 18" century. However, the
species was driven to extinction by human hunting
pressure. Many osteological characters of Stellar's sea
cow were described by Steller himselfin 1751.

A nearly complete skeleton including skull and
mandibular fragments of Hydrodamalis gigas from
the Lower Pleistocene Iimuro Formation, Komae
city, Tokyo, Japan was discovered and excavated in
the 2000s and now bears the registration number
NMNS PV-21844 at the National Museum of Natural
Science, Japan. The skeleton consists of almost all
the postcranial bones and parts of skull and
mandibles which belonged to a subadult individual.
Most of the bones are well preserved and complete
and the new discovery reveals that there were 18
pairs of rib bones and the pelvis consisted of two
bones. Furthermore, the proximal half of a
metacarpal was collected, which is the second
reported for this species. There are no reports of
distal limb bones of Hydrodamalis gigas except for a
metacarpal from the specimen Ma-560276 stored at
National Museum of Natural History of the
Netherlands, and this discovery may add a new clue
to reconstruct of their forelimb.

This specimen was excavated from the Lower
Pleistocene, about 1.36 - 1.10 Ma, so this is the oldest
fossil record of the Steller’s sea cow. This discovery
will fill the gap of not only the chronological but
morphological evolution between Hydrodamalis
gigas and the late Pliocene - early Pleistocene H.
cuestae, which is known as an ancestral species to
Hydrodamalis gigas.

Technical Session 14: Crocodylomorphs & Turtles
(Friday, October 20, 2023, 1:45 PM)

NEW DWARF SPECIES OF ALLIGATOR
FROM THE EARLY MIOCENE OF FLORIDA
(USA)

Hastings, Alexander K.!, Schubert, Blaine W.2

Paleontology, Science Museum of Minnesota, Saint
Paul, Minnesota, United States, 2Center of Excellence
in Paleontology and Department of Geosciences, East
Tennessee State University, Johnson City, Tennessee,
United States

The first occurrence of Alligator in the fossil record
dates back to the Eocene—Oligocene transition, from
South Dakota and Nebraska. This species, 4.
prenasalis (adult total length approx. 1.3—-1.9 m), is
much smaller than the extant species, 4.
mississippiensis (adult total length approx. 3.5-4.5
m). Recently, the oldest occurrence of Alligator from
Florida was reported, all small individuals from the
Late Oligocene (28—-26 Ma). We describe here a new
species of Alligator based on 149 skeletal elements,
representing a minimum of six individuals. These
fossils were recovered from the Miller fossil site in
northern Florida. Based on mammalian
biochronology, this site is assigned to the early
Hemingfordian (Early Miocene), with an estimated
age of ~19 Ma. These fossils are the second oldest
known Alligator remains in the southeast and the
oldest known from relatively complete material.

Remarkably, these fossils indicate an animal of small
body size despite relative maturity. Neurocentral
suture closure is evident, including in cervical
vertebrae. One cervical vertebra has both cervical ribs
fully fused onto the centrum. Osteoderms are not
only fully developed, but also preserve lateral
sutures, and three pairs of osteoderms were found
fully fused together. Pitting is deep and pervasive
across outer cranial bones and osteoderms, which are
most similar to 4//igator that are well past sexual
maturity. Independent of size, this new species can be
diagnosed based on a unique combination of 18
morphological characters in the cranium and
mandible.

We conducted a phylogenetic analysis including the
new taxon with a pre-existing dataset, and also added
the recently named A. hailensis described from
younger deposits in Florida. The dataset includes 115
taxa across 202 characters. Results place this new
taxon in a nested grouping of Alligator species,
between the more basal 4. mcgrewi of Nebraska and
more derived A. olseni from Florida. Tracking
locations of ancient Alligator and body size could
indicate that Alligator began as a small species in the
Great Plains, remained small when they immigrated
to the southeastern United States, then got
progressively larger in the Neogene. Alternatively,
there could be a widespread Paleogene presence of
small A/ligator in the southeast that has not yet been
recovered. An improved fossil record for this time
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and region would help determine which is more
likely.

Education & Outreach Poster Session (Saturday,
October 21, 2023, 4:30 - 6:30 PM)

HAPPY CROCTOBER! DEVELOPING
CROCODILE-THEMED ‘LEARN FROM
HOME’ CONTENT AND ADAPTING IT INTO
IN-PERSON EDUCATION PROGRAMMING

Hastings, Alexander K.!, Groenert, Janet?, Early,
Catherine M.3, Holm, Jessica?, Stallnick, Emilie?

'Paleontology, Science Museum of Minnesota, Saint
Paul, Minnesota, United States, 2STEM Education,
Science Museum of Minnesota, Saint Paul,
Minnesota, United States, *Biology, Science Museum
of Minnesota, Saint Paul, Minnesota, United States

The Science Museum of Minnesota (SMM) has long
had an active research and outreach program focused
on fossil crocodyilforms. In recent years, outreach
centered in crocodyliform evolution has a prominent
feature in the month of October, taking advantage of
the word play and popular hashtag, #Croctober.
Starting in 2020, SMM expanded this effort into the
virtual domain. A team that combined staff from
education and science departments created two
lessons that could be easily conducted at home, with
common household materials, called ‘Learn from
Home’ activities.

The lesson ‘Crocodile Jaw Power’ focuses on the jaw
mechanics of crocodyliforms, by drawing
comparison to a pair of scissors. Participants would
note where the greatest force is, and in turn
understand better how these predators apply pressure
to their prey. This concluded with one of two
templates of fun crocodile designs, including one that
folds out in a snowflake pattern. The lesson ‘Build an
Alligator Nest’ utilizes piles of laundry to illustrate
the insulating methods used by some crocodyliforms
to incubate their eggs, including using a thermometer
to determine if their clutch would hatch as mostly
male or female (illustrating temperature-based sex
determination). The full lessons were posted online
(hosted on the SMM website) and freely available. In
2022, the team added an additional two lessons. The
lesson ‘Crocodile Teeth’ focuses on the different
shapes of crocodyilform teeth and their utility for
different types of prey. The lesson ‘Crocodile Tail
Power’ had participants create a model of a crocodile
tail out of plastic cups and string, which could even

be worn and pulled from side to side to highlight the
lateral motion that propels them through the water.

‘Crocodile Tail Power’ was modified and
implemented in a spring summer camp-style program
at SMM in 2023. This particular lesson proved a little
difficult for campers (aged 9 to 12), due to the
fabrication process needing quite a bit of guidance.
‘Crocodile Teeth’ was more successful, likely due to
a simpler step-by-step design and the ability to use
modern crocodylian skulls to aid in visualization. The
team will continue to implement these ‘Learn from
Home’ lessons in future programming, applying
lessons learned from past trials. These will also
continue to remain freely available to the public
through SMM’s website. Informal feedback on these
lessons (both at-home & at SMM) was limited but
still uniformly positive.

Technical Session 10: Euarchontoglires & Xenarthra
(Friday, October 20, 2023, 8:00 AM)

NEW RADIOCARBON DATES FOR SHASTA
GROUND SLOTH (NOTHROTHERIOPS
SHASTENSIS) DUNG FROM GYPSUM CAVE,
NV, SHOW POTENTIALLY EARLIER
INHABITATION AND PROVIDE
ADDITIONAL CONTEXT FOR
PALEOECOLOGICAL INTERPRETATION

Haupt, Ryan J.!, Clementz, Mark T.2, McDonald, H.
Gregory®

'National Youth Science Academy, Charleston, West
Virginia, United States, 2Department of Geology &
Geophysics, University of Wyoming, Laramie,
Wyoming, United States, *Bureau of Land
Management, Lakewood, Colorado, United States

Gypsum Cave, near Las Vegas, NV, is a site known
for nearly a century for its preservation of soft tissues
and trace fossils of Pleistocene taxa such as the
Shasta ground sloth, Nothrotheriops shastensis,
including the preservation of large amounts of dung
or coprolites. The large quantities of dung have
allowed for various types of analyses including stable
isotopes, biomolecular, palynological, and
radiocarbon dating. To date, 12 samples from the site
have been radiocarbon dated, 11 dung and one bone,
producing radiocarbon ages ranging from
11,005+100 to 33,91043,720. Here we present 12
additional dung radiocarbon dates ranging from
16,675%40 to 32,960+920 (n=11). One sample
generated an age of 55,300+3,300, approaching or
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possibly beyond the measurable limit of '*C dating.
Four samples produced radiocarbon ages from
16,675%40 to 23,630+80, whereas the remaining
seven samples (excluding the potential outlier) range
from 30,930+180 to 32,960+920. Unfortunately,
these specimens lack stratigraphic context, which
somewhat limits our interpretations. However, we do
also have stable carbon isotope values from them
(ranging from -14.3%o to -22.6%o0) which can provide
more context for paleoecological interpretations
when integrated with plant remains in the dung. We
find that stable carbon isotope values are highly
correlated to our radiocarbon data (p=0.0001,
R?=0.76), with lower values in older samples
suggesting a C; to CAM/C;4 dietary shift in the sloths
inhabiting the cave over time, consistent with a
cooler and seasonally drier climate as also suggested
by the Macrophysical Climate Model. The older of
the two age bins, as defined above, has stable carbon
isotope values significantly lower than the younger
ones (pto = -20.08+1.44%o vs. -15.73+1.34%o,
respectively; p=0.001). Caves tend to be thermally
buffered against external temperature swings, so it
has been suggested that ground sloths used caves as

places to stay cool or warm depending on the climate.

Ultimately our radiocarbon data suggests periods of
consistent inhabitation of places like Gypsum Cave
regardless of climatic context but, the presence of
two discrete sets of radiometric dates separated by a
hiatus suggests there was an interval when sloths did
not use the cave. These results continue to help
clarify the idea of whether these cave sites were used
consistently such as a sheltered place to give birth
versus a thermal refugia during unfavorable climatic
conditions, or some combination of both.

Funding Sources Funding for this project was
provided by a Departmental Graduate Research
Scholarship from the Department of Geology &
Geophysics at the University of Wyoming.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

MORPHOLOGY, MINERALOGY, AND
IMPLICATIONS OF VERTEBRATE
COPROLITES FROM THE LATE TRIASSIC
CHINLE FORMATION OF ARIZONA

Havlat, Daniel', Jenkins, Kelsey M.!, Kligman, Ben
T2

"Department of Earth and Planetary Science, Yale
University, New Haven, Connecticut, United States,

’Department of Geosciences, Virginia Tech,
Blacksburg, Virginia, United States

Coprolites are common in lake-, pond-, and marsh-
deposited horizons in the Blue Mesa Member of the
Late Triassic Chinle Formation (middle Norian, ~220
Ma). Using a comprehensive methodological
approach of gross characterization, scanning electron
microscopy, and thin sections, we analyzed the
morphology and chemical makeup of a diverse
assemblage of coprolites collected from a mixed
macro-micro-vertebrate bonebed from the Blue Mesa
member (the “coprolite layer,” PFV 396) in Petrified
Forest National Park, Arizona. We selected the best-
preserved coprolites (n=52) from the collection
(n=232) for morphological characterization, from
which we identified six morphotypes including:
elongate cylindrical (23%), short cylindrical (46%),
subrounded (15%), reniform (2%), spiral (8%), and
irregular (6%). There were no recognizable bone or
scale inclusions, but mineral inclusions, particularly
iron oxide minerals, are abundant. Energy-dispersive
X-ray spectroscopy of coprolite thin sections
suggests the presence of celestine and tabular barite
in some specimens, the first time these minerals have
been documented in coprolites. These minerals are
interpreted as signs of significant seasonality, as the
monsoon-dominated climate cycled from the wet
season to the dry season. We posit that as lakes and
ponds evaporated, the concentration of barium and
strontium ions generated during soil formation in the
wet season increased. Subsequently, these minerals
precipitated in the sulfate-rich fecal material. The
lack of boney inclusions in coprolites from the PFV
396 assemblage differs from other coprolite-bearing
horizons in the Blue Mesa Member, suggesting
significant spatial heterogeneity in depositional
environment, predation patterns, or community
makeup. The PFV 396 body-fossil assemblage
represents a species-rich and tropically complex
vertebrate community including terrestrial and
aquatic vertebrates. Our results provide a new
approach to understanding the ecological
interactions, depositional settings, and preservational
pathways of continental vertebrate communities and
their environments in equatorial Pangaea preceding
intervals of climatic change and extinction in the
latest Triassic. This work emphasizes the importance
of utilizing coprolites to supplement body fossils in
fleshing out our understanding of past organisms and
their ecological interactions.

Technical Session 21: Squamates (Saturday, October
21,2023, 1:45 PM)
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A NEOTROPICAL WET-FOREST SNAKE
LINEAGE FROM THE EARLY MIOCENE OF
EQUATORIAL AFRICA: BIOGEOGRAPHIC
AND PALEOENVIRONMENTAL
IMPLICATIONS

Head, Jason', Lawing, Michelle?, Kyalo Manthi,
Fredrick?, Mutinda, Christina®, Miiller, Johannes®,
Cote, Susanne®, Peppe, Daniel J.°, McNulty, Kieran
P

"University of Cambridge, Cambridge, United
Kingdom, >Texas A&M University, College Station,
Texas, United States, *National Museums of Kenya,
Nairobi, Kenya, “Museum fiir Naturkunde, Berlin,
Germany, *University of Calgary, Calgary, Alberta,
Canada, *Baylor University, Waco, Texas, United
States, "University of Minnesota, Minneapolis,
Minnesota, United States

The highest species richness and ecological diversity
of extant snakes are in the tropics, primarily in South
Asia and Central and South America. Tropical Africa
has relatively lower richness and less diversity, but
the evolution of tropical herpetofaunas, and the
factors governing diversification through time at
continental scales are poorly understood due to an
understudied fossil record. The ecologies and
geographic distributions of aniliid and uropeltoid
snakes are examples. Modern species constitute
either a grade or clade of fossorial, primarily wet
forest taxa from South America and South Asia.
Their distributions have historically been interpreted
as Gondwanan vicariance following the isolation of
Africa in the Early Cretaceous, but a definitive fossil
record for these snakes is depauperate.

Field research in the early Miocene (approx. 19 Mya)
Tinderet sequence of western Kenya has produced
precloacal vertebrae of an aniliid snake from multiple
localities. Specimens possess vertebral apomorphies
shared with extant South American Anilius scytale,
including the morphology of the neural spine and
prezygapophyseal angle. Combined with additional
fossils from the Eocene of North Africa, the Tinderet
records demonstrate an unambiguous past record of
an extant neotropical snake lineage in Africa and
falsify previous vicariance hypotheses. Recent stable
isotopic and palynological studies of Neogene eastern
African fossil localities have indicated heterogenous
environments, including C4 grasses and wood- to
scrubland, associated with vertebrate faunas.
Comparing climate parameters of habitats for extant
Anilius and uropeltoid snakes as ecological analogues
to the Tinderet snake with modern ecosystems

equivalent to those reconstructed for the eastern
African early Miocene demonstrates only limited
overlap in precipitation and temperature values. This
discord indicates either greater environmental
heterogeneity than reconstructed for the early
Miocene of eastern Africa, or a greater range of
habitat variability in aniliid snakes than observed in
extant Anilius.

Funding Sources JJH was funded by Natural
Environment Research Council grant
NE/W007576/1. JJH and FKM were funded by a
Cambridge Africa ALBORADA grant.

Colbert Poster Prize Session

ORIENTATION: A NEW R FUNCTION FOR
QUANTIFYING THE DIRECTION AND
STRENGTH OF ORIENTATION ON
PALEONTOLOGICAL SURFACES AND ITS
APPLICATION TO THE EGGS OF
OVIRAPTOROSAURIA

Hedge, Joshua', Bender, Emerald R.!, Zanno,
Lindsay E.?

'Biological Sciences, NC State University, Raleigh,
North Carolina, United States, *Paleontology, North
Carolina Museum of Natural Sciences, Raleigh,
North Carolina, United States

Researchers have made significant strides in recent
years quantitatively analyzing variation in
paleobiological surfaces, including the R package
‘molaR’ for measuring dental surfaces. Although this
methodology has been successfully co-opted for
analyzing the complexity and relief of eggshell
surfaces, a metric that captures the orientation of the
external ornamentation, a crucial component of
eggshell variation in Elongatoolithidae was lacking.
Here, we discuss the results of a new R function that
expands upon the output of the Orientation Patch
Count (OPC) function of molaR, to successfully
quantify both the direction and strength of the
external eggshell surface ornamentation.

In our analysis of a nest of oviraptorosaurian eggs
(NCSM 33576) from the Cedar Mountain Formation
of Utah, we were able to see eggshell surface
variation between the pairs of eggs on gross
inspection but lacked a way of quantifiably assessing
this variation in order to statistically test the degree of
within-nest variation. We identified three quantifiable
elements to external eggshell ornamentation:
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complexity, relief, and orientation. For our 3D
meshes of the eggs captured with the
photogrammetry application Metascan, we captured
the complexity and relief with the molaR functions
DNE and Slope respectively but were not able to
fully quantify observed variation in ornamentation
with existing metrics.

Our new function uses the output of the OPC
function and analyzes binned faces perpendicular to
the direction of ridges and nodes as a proportion of
the total surface area. We standardize to a scale from
-100 to +100, where -100 is ‘perfectly oriented’
latitudinally, +100 is ‘perfectly’ oriented from pole-
to-pole, and 0 is no overall orientation direction.
When tested on NCSM 33576, we find that the
function can distinguish between surfaces that we
would identify as ‘lineartuberculate’ (orientation
values>10) and ‘dispersituberculate’ (orientation
values<5) using the current parataxonomic
nomenclature. When used in conjunction with these
descriptive categories, we now have a much more
powerful statistical tool for interpreting variation at
multiple hierarchies. This aids with our hypotheses of
understanding variation of eggshell ornamentation
and its evolutionary drivers, but we would also
encourage widespread future application of the
process to other paleosurfaces, where orientation of
the external morphology could benefit from added
quantifying metrics.

Funding Sources This material is based upon work
supported by the National Science Foundation under
Grant No. 1925973

Symposium Session: Theropod Flight Origins
(Thursday, October 19, 2023, 1:45 PM)

UNSTEADY AERODYNAMIC FEATURES AND
WING-WING INTERACTIONS IN
MICRORAPTOR FLIGHT

Hefler, Csaba', Ying, Wang?, Grosmougin, Maxime!',
Chotard, Matthieu!, Pittman, Michael'

!School of Life Sciences, The Chinese University of
Hong Kong, Hong Kong, Hong Kong, >Department
of Mechanical and Aerospace Engineering, The Hong
Kong University of Science and Technology, Hong
Kong, Hong Kong

Microraptor is unlike any contemporary flying
animal. It is a small theropod, but with pennaceous
feathers on both of its arms and legs as well as on its

tail. Naturally this suggests capability for aerial
behavior, but it is debated as to how skillful a flyer
Microraptor was. Several studies evaluated gliding
flight scenarios with different wing configurations,
although anatomical plausibility of some of the
modelled wing arrangements were later questioned. It
is shown that Microraptor was a capable glider, and
later studies have argued that powered flight and
ground take-off were possible as well. However,
aerodynamic flow features and the role of wing-wing
interaction in its flight have not been detailed so far.
Considering that this tandem winged flyer operates in
the low Reynolds number regime, it is well within the
realms of possibility that unsteady wake elements of
the forewing could be utilized by the hindwings. In
other configurations the wings may simply operate as
one lift generating unit with morphological
adjustments of the effective chordwise camber. Given
the possibility of Microraptor to adapt its wing setup
to its flight mission, it remains a question why this
tandem winged evolutionary flight experiment did
not pass onto modern bird relatives. To answer this
question, we numerically investigate the aerodynamic
features present in Microraptor flight. We present
results on unsteady aecrodynamics involving the first
known detection of vortex shedding in a fossil
paravian species as well as the aerodynamic
consequences of wing-wing interaction in
Microraptor gliding with an outlook into powered
flight.

Funding Sources Research Grant Council General
Research Fund (17103315, 17120920, 17105221);
School of Life Sciences of The Chinese University of
Hong Kong (CUHK); Croucher Foundation

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

THE MORPHOLOGY OF TANYSTROPHEIDS
(REPTILIA ARCHOSAUROMORPHA) OF THE
UPPER TRIASSIC (REVUELTIAN EARLY-
MID NORIAN) HOMESTEAD SITE IN EAST
CENTRAL NEW MEXICO

Heidenfelder, Jeremy C.!, Heckert, Andrew B.!,
Pugh, Isaac?, Nesbitt, Sterling J.2, Lauer, Rene?,
Lauer, Bruce?

'Geological & Environmental Sciences, Appalachian
State University, Boone, North Carolina, United
States, 2Department of Geosciences, Virginia Tech,
Blacksburg, Virginia, United States, 3The Lauer
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Foundation for Paleontology, Science and Education,
Wheaton, Illinois, United States

The Triassic is a period of significant diversification
among archosauromorphs, with many taxa
developing unique bauplans. Among these new body
plans are elongated necks. There are various
mechanisms of neck elongation; some taxa add
cervical vertebrae and/or co-opt dorsal vertebrae,
while others lengthen individual cervical vertebrae to
acquire long necks. Tanystropheids are an extinct
clade of Triassic archosauromorph reptiles
characterized by hyperelongate cervical vertebrae in
derived members. Tanystropheids had a broad,
principally Laurasian geographic range, but are rare
and only known from microvertebrate fossils in the
western United States. We examined specimens from
the nonmarine Upper Triassic Homestead locality
(Revueltian, early-mid Norian) in east-central New
Mexico in the Garita Creek Formation. These are
among the youngest known tanystropheids from
North America, if not globally. We have identified
two femora and 16 vertebrae (eight cervicals, six
caudals, and two dorsals) from the thousands of
Homestead fossils as tanystropheid. One complete
cervical vertebra is amphicoelous, with a ratio of
centrum length vs. height at the anterior margin of
6.4, a synapomorphy of the tanystropheids
Tanystropheus and Amotasaurus. This cervical also
lacks a ventromedial keel, a character state of
Tanystropheus and Tanytrachelos. Two broken
cervicals are hollow in cross-section, a character state
seen in Tanystropheus. The caudal and dorsal
vertebrae are identified as tanystropheid because they
are procoelous, a synapomorphy of the
tanystropheids Langobardisaurus and Tanytrachelos.
Additionally, two caudal vertebrae have an anterior
paramedian ridge similar in morphology to
Langobardisaurus and Tanystropheus. The two
dorsals have a centrum length-to-height ratio of 1.83
and 1.77, respectively, falling within the published
range of 1.48-2.04 identified as a synapomorphy of
Tanystropheidae. Both femora lack a proximodorsal
incline in the proximal head of the femur, a character
state also shared by Langobardisaurus and
Tanytrachelos. Hyperelongate tanystropheids are
typically associated with marine or near-marine
coastal environments, but the elongated cervicals in
this assemblage indicate that some hyperelongate
tanystropheids lived in freshwater environments,
possibly alongside other procoelous tanystropheids.
Homestead tanystropheids are rare but may represent
two species, highlighting the importance of extensive
microvertebrate collections.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

A NEW ANGUIMORPH FROM THE HELL
CREEK FORMATION WITH POTENTIAL
AFFINITIES TO THE SHINISAURIA

Heise, Patrick 1.

Earth Sciences, Montana State University, Bozeman,
Montana, United States

During the Maastrichtian, North America saw a high
diversity of squamates, including multiple taxa
reported from the Hell Creek Formation. Squamate
material continues to be collected from Hell Creek
Formation localities, though some of this material
remains undescribed. In 2000, Tyrannosaurus rex
specimen MOR 1125 “B-rex” was discovered in the
lower Hell Creek Formation in Garfield County,
Montana. Among the material recovered from this
locality is an undescribed lizard parietal.

A preliminary phylogenetic analysis, coupled with
anatomical comparisons to other squamates, indicates
anguimorph affinities for the MOR 1125 lizard
parietal. Anguimorphs reported from the Hell Creek
and other Maastrichtian age formations of North
America include anguids, xenosaurids, and
varanoids. However, the specimen’s combination of
features does not closely align with the morphology
of any reported anguimorph taxa from the
Maastrichtian of North America. Instead, these
features more closely align to morphologies seen in
the Shinisauria and Carusia.

Shared features between the MOR 1125 lizard
parietal, the Shinisauria, and Carusia include a
transverse anterior margin; the absence of shields and
an unambiguous interparietal sulcus; an anteriorly
shifted parietal foramen; an overall hourglass shape
with concave lateral margins; long supratemporal
processes that project posterolaterally; and a
continuous, strongly concave posterior margin absent
of medial extensions. The specimen shares additional
features with Carusia that include a ventral lateral
margin that is not visible in dorsal view and
supratemporal processes that curve slightly medially
at their posterior end. However, the specimen lacks
prominent osteodermal incrustations—a character
that seems to be ubiquitous in Carusia and its
relatives. Instead, its surface textures resemble the
subtler rugosities seen in most members of the
Shinisauria.
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I suggest that the MOR 1125 lizard parietal likely
represents a new taxon of anguimorph lizard from the
Hell Creek Formation with potential affinities to the
Shinisauria. A description of this specimen would not
only add to our understanding of squamate
biodiversity from the Hell Creek Formation but could
also potentially expand our knowledge of the poorly
known geographic distribution of the Shinisauria
through time.

Preparators' Poster Session (Thursday, October 19,
2023, 4:30 - 6:30 PM)

AN IMPROVED SYSTEM FOR STORAGE OF
MICROFOSSILS AT CARNEGIE MUSEUM OF
NATURAL HISTORY

Henrici, Amy C.

Vertebrate Paleontology, Carnegic Museum of
Natural History, Pittsburgh, Pennsylvania, United
States

The vertebrate fossil collection at Carnegie Museum
of Natural History (CM) contains numerous
microfossils, which can be challenging to store. A
variety of storage methods have been used in the
past, but most have proved inadequate. The most
commonly used method, which has evolved over
time, is to place vials housing microfossils into
wooden vial holders. Individual fossils are typically
housed in gel caps placed into 2-dram glass vials,
which have a thin piece of ethafoam padding on the
bottom. The museum acronym and catalog number
are written on the gel cap. A specimen label is
wrapped around the inside of the vial. Corks bearing
the museum acronym and catalog number are used to
close the vials. This provides a relatively light-free
environment, which helps to prevent breakdown of
the gel caps. The vials are placed in wooden vial
holders designed to fit into the specimen drawers.
These holders can accommodate several vial sizes, as
long as they do not exceed the height of the drawer.
Taxon labels are placed in the vial holders. In the
past, archival materials and pens were not used,
which led to fading of labels. Presently, specimen
labels are printed on acid-free paper and taxon labels
are made from acid-free file folders. All hand
labeling is done with pigma ink pens.

The wooden vial holders are the most significant
problem with this system. They were originally made
by drilling a grid of holes in a "two-by-four" piece of

wood. Later they were custom built by museum
carpenters who put a grid made of particle board into
a rectangular, plywood box. The result is a heavy vial
holder with openings that do not securely hold the
vials, use space efficiently, and are expensive. A
solution was to modify a technique used by the
University of California Museum of Paleontology,
Berkeley, that uses light fixture grids to hold vials. At
CM we had the museum carpenters cut the light
fixture grids to fit into specimen trays. The result is a
light-weight, space efficient, and inexpensive vial
holder. Half-dram sized vials fit snugly into the grid,
and this vial size is large enough to hold the
specimen label, foam padding on the vial bottom, and
a specimen in a gel cap. The standard-sized taxon
tags used in the wooden vial holders had to be
reduced in size to better fit the new system. Now
1200 vials fit into one drawer, as compared to 378
that fit when using the old system, and the weight of
a drawer with empty vial holders is now 10 pounds
compared to 15 pounds.

Technical Session 10: Euarchontoglires & Xenarthra
(Friday, October 20, 2023, 8:00 AM)

PUTTING THE "WHO" IN HUTIA: A
COMPREHENSIVE ISOTOPIC EVALUATION
OF HISPANIOLA'S RECENTLY EXTINCT
RODENTS

Hensley, Andrew K.!, Crowley, Brooke E.2, Vifiola-
Lépez, Lazaro W.3, Cooke, Siobhan B.*

'Department of Geosciences, University of
Cincinnati, Cincinnati, Ohio, United States,
2Department of Geosciences, Department of
Anthropology, University of Cincinnati, Cincinnati,
Ohio, United States, *Florida Museum of Natural
History, Gainesville, Florida, United States, *Center
for Functional Anatomy and Evolution, Johns
Hopkins University School of Medicine, Baltimore,
Maryland, United States

Until recently, Hispaniola boasted at least ten
endemic caviomorph rodent species. Today, just one
remains (Plagiodontia aedium), and non-endemic
murid rats and mice are prevalent. We know
surprisingly little about P. aedium and even less
about the extinct species. Understanding how these
rodents coexisted and characterizing their
environments provides crucial context for
reconstructing the ecological niches they filled and
the causes of their extinction. Recent investigations
into the morphology and phylogeny of Hispaniola’s
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rodents, and preliminary isotopic data from bone
collagen and tooth enamel, indicate likely niche
partitioning and potential competition with murid
rats. Here, we present the first large-scale isotopic
investigation of rodents from the Tiburon Peninsula
in southwestern Hispaniola. We measured collagen
3!3C and 8'N values for over 200 specimens from
seven endemic species (Plagiodontia aedium, P.
ipnaeum, Rhizoplagiodontia lemkei, Isolonodon
portoricensis, I. montanus, Hexolobodon phenax,
Brotomys sp.) and invasive Rattus. Specimens came
from three sites: Trouing Jérémie 5 (TJ5) and
Trouing Marassa (TM), which are both deep
sinkholes, and Trou John Paul (TJP), which is a
chambered cave system. Radiocarbon dates suggest
specimens have been accumulating at both TJ5 and
TM since the terminal Pleistocene but are limited to
the past 2000 years at TJP. There also appear to be
temporal differences among rodent taxa at TJS5 and
TM (with H. phenax, P. ipnaeum, and 1. montanus
dating to the early to mid-Holocene and Brotomys
Sp., R. lemkei, and I. portoricensis, dating to the late
Holocene). Isotopic differences among taxa within
sites indicate niche partitioning. Isotopic overlap
between Rattus, Brotomys sp., and I. portoricensis at
all sites, as well as H. phenax at TM, suggests Rattus
either competed with these extinct taxa or filled their
vacated niches. Isotopic differences among sites for
some taxa (H. phenax, I. portoricensis) may indicate
regional differences in vegetation or variable
foraging ecology. Temporal isotopic trends may also
exist for P. ipnaeum and R. lemkei at TM and TJ5
respectively, which may reflect changing local
conditions. Intriguingly, some taxa (Brotomys sp. at
TJS and 1. portoricensis at TIP) have highly variable
8'5N values (ca. 5%o) that are not temporal artifacts. It
is possible that these are remains of juveniles or
individuals that lived elsewhere on the Tiburon and
were deposited at these sites by birds of prey.

Funding Sources Funding provided by NSF EAR-
2047817 (to SBC) and EAR-2047818 (to BEC).

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

PALEOENVIRONMENTAL
RECONSTRUCTION OF A MIDDLE
MIOCENE HOMINOID FOSSIL SITE IN WEST
TURKANA, KENYA

Herold, Joslyn L.!, Lukens, William', Rossie, James
B.2, Cote, Susanne M.3, Peppe, Daniel J.4, Deino,
Alan L.

!Geology & Environmental Science, James Madison
University, Hallwood, Virginia, United States,
2Department of Anthropology, Stony Brook
University, Stony Brook, New York, United States,
3Department of Anthropology and Archaeology,
University of Calgary, Calgary, Alberta, Canada,
“Department of Geosciences, Baylor University,
Waco, Texas, United States, *Berkeley
Geochronology Center, Berkeley, California, United
States

The Turkana Basin of northern Kenya, eastern
Africa, is a globally significant location for
researching human and ape evolution. Geologic
research at fossil sites in this region provides critical
paleoenvironmental context for fossil assemblages. In
this study, we analyzed paleosols (fossil soils) to
reconstruct the paleoenvironment associated with the
Esha fossil locality (ca. 12 - 13.8 Ma) in West
Turkana, Kenya. Three paleosols were systematically
described in the field within a stratigraphic interval
that includes newly discovered hominoid fossils.
Field observations of the paleosols included
documentation of paleosol horizon types, pedogenic
structure, Munsell color, root traces, grain size, and
mineralogy as baseline environmental indicators. A
total of 14 samples were recovered for elemental and
isotopic analysis. Bulk samples were prepared for
elemental analysis using X-ray fluorescence (XRF) to
assess elemental weathering in each paleosol profile.
Paleoprecipitation estimates using the random forest
proxy for mean annual precipitation (RF-MAP) are
subhumid (500-1000 mm), consistent with modern
woodland and savanna biomes. Some samples show
elevated calcium and sodium oxide concentrations,
which we attribute to diagenetic alteration via zeolite
and carbonate cementation. Our ongoing work will
include organic carbon stable isotope analysis for
paleovegetation reconstruction, as well as
mineralogical and petrographic analyses to better
characterize ancient soil processes and to identify
horizons that are diagenetically compromised.

Funding Sources Funding was provided by the
Leakey Foundation (WEL).

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

NO TOUCH TRANSFER OF SKIN
IMPRESSION TO RESIN PRINT:
APPLICATION OF THE LINDOE TECHNIQUE
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Herzog, Lisa, Anné, Jennifer, Lund, Eric K.,
Knowles, Aubrey, Avrahami, Haviv M., Zanno,
Lindsay E.

NC Museum of Natural Sciences, Raleigh, North
Carolina, United States

Replicating fossils for research, exhibit, or
educational purposes is a common endeavor in
paleontology. Recent advances in surface scanning
and 3D resin printing have made the process more
accessible for specimens that cannot be handled or
chemically altered by the application of molding
materials. The end product is a highly accurate
replica of the original specimen in a solid color. In
some cases, reproduction of the original coloration is
desirable to indicate soft tissue preservation that has
no physical structure. The Lindoe Technique was
developed in the 1970s to create realistic replicas of
low-relief fossils such as leaves and insects. The
replica is achieved by adhering paper-printed fossil
images that have been transferred to a flexible layer
of cured matte medium onto blank matrix slabs. Here
we report on employing this method to produce a
touchable, highly accurate reproduction of a well-
preserved tyrannosaur skin impression that can be
used for education and exhibition. The specimen was
surface scanned in high resolution using the Object
Capture API photogrammetry based Metascan
Application and photographed in high resolution to
produce a color print on standard copy paper. The
surface scan was edited in Blender 3.4.1 for 3D
printing and a photopolymer resin print was
produced. The Lindoe Technique has traditionally
been performed on porous stone/matrix blanks.
Concern about matte medium’s bonding ability to a
non-porous resin was ameliorated after we
successfully tested the method with a smaller fossil
leaf specimen. Producing an image that, after
transfer, reflected an accurate coloration and contrast
to the original proved to be a challenge. We
recommend enhancing the image in photo-editing
software in preparation for the technique because
some image contrast is lost through the transfer to
matte medium. To compensate, the saturation,
contrast, and brightness should be modified beyond
what would appear to be acceptable digitally. The
Lindoe method worked well applied to photopolymer
resin and proved to be a useful tool to replicate the
very delicate impression of skin we wish to make
more accessible for museum visitors.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

AVIFAUNA FROM THE NSUNGWE
FORMATION (LATE OLIGOCENE) OF THE
RUKWA RIFT BASIN, EASTERN AFRICA

Hieronymus, Tobin!, O'Connor, Patrick M.2, Mtelela,
Cassy’, Roberts, Eric M.4, Stevens, Nancy J.2

! Anatomy & Neurobiology, Northeast Ohio Medical
University, Rootstown, Ohio, United States,
’Biomedical Sciences, Ohio University, Athens,
Ohio, United States, 3Geology, University of Dar es
Salaam, Dar es Salaam, Tanzania, United Republic
of, “Earth & Environmental Science, James Cook
University, Townsville, Queensland, Australia

The late Eocene to Miocene avifaunas of continental
Africa and western Asia provide a window into the
stepwise assembly of Recent avian communities in
these regions. Here we provide a systematic
description of an avifauna from the Nsungwe 2
locality in the Songwe Member of the Nsungwe
Formation, late Oligocene of Tanzania (24.95 Ma).
The recovered fossils consist of an array of mostly
isolated postcrania (e.g., humeri, tarsometatarsi) and
select craniomandibular elements (e.g., quadrate,
posterior mandible). Preliminary identification allows
the assignment of certain isolated bones to
Anhingidae, Gruidae, and Pelecanidae, all groups that
are generally consistent with the fluvial setting
interpreted for this locality based on sedimentology.
The presence of anhingid material in the Nsungwe
Formation is contemporaneous with the oldest record
for the family in Australia, suggesting a widespread
geographic distribution at the time. Material referred
to Pelecanidae represents the earliest preservation of
this taxon at an inland, terrestrial fluvial setting.
Though this locality is closer in age to early
Oligocene localities (e.g., like the Fayum Depression
in northern Africa), the presence of both anhingids
and pelecanids renders the Nsungwe 2 avifauna as
more similar to much later Miocene avifaunas, such
as those found at Ruwais, Lothagam, Toros Menalla,
and Adu Asa.

Funding Sources NSF EAR 0617561, BCS
1127164, EAR 1349825, BCS 1638796

Virtual Posters

AN ASSEMBLAGE OF VERTEBRATE
MACROFOSSILS AND MICROFOSSILS
FROM THE LATE CRETACEOUS OF
SENEGAL
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Hill, Robert V.!, Sarr, Raphaél?, Jenkins, Xavier A.3,
Tapanila, Leif’, O'Leary, Maureen A.*

'Department of Science Education, Donald and
Barbara Zucker School of Medicine at
Hofstra/Northwell, Hempstead, New York, United
States, 2Faculté des Sciences et Techniques,
Département de Géologie, Université Cheikh Anta
Diop de Dakar, Dakar, Senegal, *Department of
Biological Sciences, Idaho State University,
Pocatello, Idaho, United States, “Department of
Anatomical Sciences, Stony Brook University, Stony
Brook, New York, United States

In western Senegal, fossiliferous strata that span the
Cretaceous-Paleogene boundary have been
recognized for nearly a century. More recently, an
integrated picture of the interrelationships of these
deposits has begun to emerge. We describe newly
discovered vertebrate fossils from the North Quarry
of Popenguine. At this locality, the Maastrichtian Cap
de Naze Formation transitions, albeit unconformably,
to the Danian Ndayane Formation. The Thanetian
Popenguine Formation, in turn, lies unconformably
on either the Ndayane Formation or on the Cap de
Naze Formation.

Vertebrate fossils from the Maastrichtian Cap de
Naze Formation at the North Quarry include isolated
teeth and jaw elements of pycnodont fishes, caudal
vertebrae, metapodials, and teeth of dyrosaurid
crocodyliforms, and elements of the carapace and
plastron of a pleurodiran turtle. The turtle and
dyrosaurid remains represent the oldest and first
known Cretaceous representatives of these clades
from Senegal. In addition to vertebrate remains, we
discovered coprolites and the internal molds of
turritellid and naticid mollusks.

Screenwashing from this deposit revealed that the
sediment itself also consists of abundant microscopic
fossils, constituting a bioclastic matrix. The majority
of these bioclasts are ovoid coprolites. Additional
sub-macroscopic fossils include osteichthyan
vertebrae and cranial fragments. Siluriform dorsal
and pectoral spines are also present, along with shark
dermal denticles, invertebrates such as corals, and
possible otoliths. These microfossils document a far
less conspicuous portion of the paleobiodiversity.

We describe the stratigraphy of this locality and
incorporate it into a new correlated section that ties
together three other Late Cretaceous-Early Paleogene
fossiliferous localities of the Senegalese-Mauritanian
Basin. Particularly noteworthy is the presence at the

North Quarry of fossiliferous Danian rocks, which
remain rare elsewhere in West Africa.

Funding Sources We gratefully acknowledge
funding from the National Science Foundation and
National Geographic Society.

Regular Poster Session 2 (Thursday, October 19,
2023, 4:30 - 6:30 PM)

TELEOSTEAN FISHES FROM THE MIDDLE
EOCENE HABIB RAHI AND DOMANDA
FORMATIONS OF PAKISTAN

Hilton, Eric J.!, DeHaan, Lindsey?, El-Sayed, Sanaa®,
Montalvo, Miguel', Saad, Hadeel?, Friedman, Matt?

'Fisheries, Virginia Institute of Marine Science,
William & Mary, Gloucester Point, Virginia, United
States, 2Museum of Paleontology and Department of
Earth and Environmental Sciences, University of
Michigan, Ann Arbor, Michigan, United States,
3Mansoura University Vertebrate Paleontology
Center, Department of Geology, Faculty of Science,
Mansoura University

The middle Eocene (Lutetian) Habib Rahi and
Domanda formations of Pakistan yield three distinct
fish faunas from different marine depositional
settings. Here we establish the composition of these
fish assemblages, providing a major skeleton-based
picture of ichthyofaunal composition in the Indo-
West Pacific (IWP) during a critical interval in the
evolution of its modern marine fish fauna. Fishes
from the Habib Rahi Formation are preserved in slabs
of pale, platy limestone. These specimens are fully
articulated, but the current, unprepared state of the
specimens restricts anatomical information to only
the coarsest features (e.g., body shape) that are of
limited systematic utility and do not permit
identification, in most cases, beyond the family level.
Nevertheless, this formation has produced putative
members of Osteolgossidae, Clupeomorpha,
Ephippidae, Carangidae, Scombridae, and
Palaeorhynchidae. The fish fauna of the Domanda
Formation is preserved in at least three distinct
lithologies. The first of these, the so-called ‘paper
shales’, yield fossils that are heavily compressed and
often covered by thin laminae of sediment to the
degree that the enclosed fossil is only hinted at
externally. These slabs are highly fissile and cannot
be easily prepared mechanically, and their plate-like
geometry makes them unsuitable for mCT scanning.
However, digital radiography provides high-
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resolution images of skeletal anatomy in fossils that
are, in many cases, comparable in quality to images
taken from modern specimens. Taxa from this unit
include members of Clupeomorpha, Menidae, and
Carangidae. The second comprises variegated,
laminated mudstones yielding small specimens
belonging to Osteoglossidae, Clupeomorpha,
Menidae, Carangidae and undetermined
Percomorpha. The third and final fish-bearing
component of the Domanda Formation consists of
unlaminated mudstones that vary in color from green
to brown. Fossils from these layers can be preserved
uncrushed and in three dimensions, and include a
large number of skulls, presumably because such
remains are more easily recognized in the field. Taxa
from this unit include members of Engrauloidea,
Siluriformes, Centropomidae, Carangidae, Menidae,
and Sphyraenidae. This taxonomic survey triples the
number skeleton-based taxa from the Paleogene of
the IWP and will serve as the basis for future
comparisons of the Eocene fish faunas of the Indian
Ocean to other Cenozoic marine faunas and the
modern fauna of the IWP.

Funding Sources National Science Foundation
DEB- 2017822 and DEB-2016120

Regular Poster Session 3 (Friday, October 20, 2023,
4:30 - 6:30 PM)

A NEW JANASSID PETALODONT
(CHONDRICHTHYES,
PETALODONTIFORMES, JANASSIDAE)
FROM THE MIDDLE MISSISSIPPIAN
(VISEAN) STE. GENVIEVE FORMATION
FROM MAMMOTH CAVE NATIONAL PARK,
KENTUCKY, USA

Hodnet, John-Paul M.!, Toomey, Rickard?, Olson,
Rickard?, Tweet, Justin®, Santucci, Vincent?

! Archaeology, Maryland-National Capital Parks and
Planning Commission, Upper Marlboro, Maryland,
United States, 2National Park Service, Mammoth
Cave National Park, Kentucky, United States,
SNational Park Service Paleontology Program,
Washington, District of Columbia, United States

Members of the petalodont family Janassidae are
unique chondrichthyans that evolved monocuspid
sigmoidal teeth with lingual longitudinal ridges
(cristae), dorsoventrally compressed skate-like
bodies, and broad pectoral fins as seen in the type
species for the family, Janassa bituminosa from the

Middle Permian. Janassa is known from several
species, most based on isolated teeth, spanning from
the Middle Mississippian to the Middle Permian. All
Janassa species have teeth with a single wide
spatulate-shaped crown and transverse cristae that are
relatively completely horizontal across the lingual
surface of the tooth. However, the number and
general morphology of lingual cristae in Janassa is
variable. Included also in the Janassidae is the Middle
Mississippian Cypripediodens cristatus, which has a
narrow-pointed chisel-like cusp and a distinct lingual
cusp formed from the U-shaped lingual cristae; the
Middle to Late Mississippian Cavusodus whitel,
which has a narrow-pointed though robust chisel-like
cusp and enlarged U-shaped lingual cristae; and the
Late Pennsylvanian Cholodus inaequalis which has a
narrow chisel-like cusp and robust V-shaped lingual
cristae. Here we present a new janassid petalodont
from the Middle Mississippian (Viséan) Ste.
Genevieve Formation from Mammoth Cave National
Park (MACA), Kentucky. The new janassid taxon
from MACA is represented by more than 20 isolated
teeth from all the major tooth family positions and
includes juvenile to adult specimens. These teeth
were collected from the Joppa Member of the Ste.
Genevieve Formation, which represents a biostrom
deposit rich with horn corals, bryozoans,
brachiopods, and echinoderms. The new janassid
taxon differs from Janassa, Cypripediodens,
Cavusodus, and Cholodus in having narrow and
rounded spoon-like like cusps and multiple fine V to
U-shaped lingual cristae. Cholodus and Cavusodus
have a few and relatively robust U to V-shaped
lingual cristae. Tentative reconstruction of the new
taxon’s dentition proposes that the diamond-shaped
symphysial teeth are flanked by three lateral teeth
that progressively reduced in longitudinal length and
widen mesiodistally anteroposteriorly; forming a fan-
like arrangement. The upper dentition is also notably
longer than the lower dentition. Longitudinal wear of
the lingual cristae on some of the teeth of this new
taxon support previous suggestions that the lingual
surfaces of janassid teeth were used for crushing or at
least gripping durable food items.

Technical Session 2: Early Mammals & Carnivora
(Wednesday, October 18, 2023, 8:00 AM)

ESTIMATING HEARING CAPABILITY OF
CARNIVORANS USING DYNAMIC FINITE
ELEMENT METHODS

Hoeflich, Jennifer, Liu, Juan
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Integrative Biology, UC Berkeley, Berkeley,
California, United States

Considerable work has been done examining the
morphology of middle ear ossicles of extant and
extinct mammals, however, the methodology on
estimation of hearing capability of extinct mammals
is not yet available. In this study, we aim to construct
a generalized protocol for modeling the middle ear of
carnivorans that can be used to assess sound
conduction performance at various frequencies and in
different species. To do this, we created a dynamic
finite element (dFE) model for the middle ear of the
red fox (Vulpes vulpes). We scanned the skull of a
red fox using X-ray Computer Tomography (CT) at
the FAVE Lab (GE Phoenix Nanotom M). The
middle ear ossicles of the red fox were segmented out
from the CT images (voxel size 25.0 um) using
Avizo, then converted to CAD mesh in
GeomagicWrap. We then constructed dFE models
using the mesh with known anatomical boundary
conditions and articulations in ANSYS Workbench.
Our mammalian middle ear modeling protocol was
modified from dynamic finite element analysis
(dFEA) protocol on hearing study of otophysan fish.
The material properties and ossicle dynamics were
adopted from dFEA analysis of human hearing
ossicles from the literature. The joint between the
malleus and incus in carnivorans is immobile, as such
we modeled them as two separate but bonded entities.
While modeling the fluid dynamics of the cochlea
was beyond the scope of the model, we were able to
model the impedance of the fluid with a spring. The
model, using the ossicle meshes extracted from the
fox CT images and generalized carnivoran middle ear
parameters including commonly ossified ligaments,
was successfully able to simulate the auditory
responses of the ossicles using harmonic analysis.
The analysis subsequently estimated a resonant (most
sensitive) frequency of ~4 KHz and a region of
maximum peripheral sensitivity (frequencies audible
within 20 dB of the most sensitive) of 0.17 - 9.5
KHz. These results were validated by experimental
audiograms of red fox from the literature. However,
the result of our model suggested a broader range of
the maximum peripheral frequencies (0.11 - 6 KHz as
published experimental data). This discrepancy in the
maximum peripheral frequencies might be attributed
to limitations of experimental method or suggest that
further fine-tuning of the model is necessary. Our
next step is to test this model with other extant
carnivorans before applying it to extinct carnivorans.

Technical Session 2: Early Mammals & Carnivora
(Wednesday, October 18, 2023, 8:00 AM)

THE STAPES OF THE BASAL
MAMMALIAFORM MORGANUCODON

Hoffmann, Simone', Shahid, Ramza!, Gill, Pamela?

"New York Institute of Technology, Old Westbury,
New York, United States, 2University of Bristol,
Bristol, United Kingdom

For the past 40 years stapedial morphology has been
assumed to be known for Morganucodon based on
the description by Kenneth Kermack and colleagues
in 1981. Twelve isolated stapes were assigned to
Morganucodon watsoni, all from the Early Jurassic
St Brides fissure fillings. The stapes were recovered
through screen washing of the depauperate Pant 2
fissure, collected in 1955, and, along with other
mammaliaform cranial material, referred to the
predominant mammaliaform, Morganucodon. Here
we describe two stapes from the St. Brides fissures
suite Pant 2 and Pontalun 3 that are preserved in
association with the petrosal. The stapes were
displaced into the cochlear cavity and with near
certainty belonged to the same individuals as the
petrosals, which are indistinguishable from those of
Morganucodon. Both stapes are fragmentary and
only preserve the stapedial footplate and partial crura.
Despite the partial preservation, the morphology is
near identical and differs in crucial ways from the
previously published stapes: (1) the stapedial
footplate is oval rather than near circular; (2) the
anterior margin of the stapedial footplate is bend
upward rather than straight; (3) the internal aspect of
the footplate lacks a central depression; (4) the
anterior crus is in a more marginal position and not
central; (5) the anterior and posterior crus are widely
separated and near parallel, rather than diverge from
the center of the footplate. Interestingly, the stapes
presented here also differ from those of other basal
mammaliaforms such as docodontans and are in
various features more similar to those of early
mammals including multituberculates,
eutriconodontan and spalacotheroids. Reconciling the
appearance of two mammaliaform stapedial
morphotypes in the St. Brides fissures presents
challenges. It might be tempting to assign either the
12 isolated stapes or the two petrosals with enclosed
stapes to the associated mammaliaform
Kuehneotherium, except that the latter is extremely
rare in the Pant 2 fissure material collected in 1955,
and in the Pontalun 3 fissure. In addition, assigning
the stapes and associated petrosals to
Kuehneotherium would also imply that
Kuehneotherium and Morganucodon have near
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identical petrosals, but significantly different stapes.
Although we cannot currently solve this conundrum,
we need to place the morphology on record.

Romer Prize Session (Thursday, October 19, 2023,
8:00 AM)

EXPERIMENTAL EXAMINATION OF
PENNARAPTORAN NESTING HABITS AND
THE TRANSITION FROM CROCODILIAN-
LIKE NEST GUARDING TO AVIAN
CONTACT INCUBATION

Hogan, Jason D.

Earth Sciences, Montana State University, Bozeman,
Montana, United States

The derived avian habit of contact incubating fully
exposed eggs likely evolved from basal crocodilian-
like guarding of buried eggs, but today’s stark
dichotomy offers few clues on how this transition
took place. Most non-avian dinosaurs fully buried
their eggs, but pennaraptoran theropods, the group
that eventually gave rise to birds, only partially
buried their clutches—a conspicuous intermediate
between modern practices. Oviraptorosaurs, the
dinosaurs that yield the bulk of the pennaraptoran
reproductive fossil record, used highly unusual nest
structures consisting of three-dimensionally
distributed rings of egg pairs within the walls of a
volcano shaped sediment mound. This odd
construction is unseen amongst modern vertebrates,
and even partial egg burial itself is extremely rare.
Some researchers suggest that nest-attending
pennaraptorans were guarding their clutches, like
modern crocodilians, while other researchers argue
that these adults may have contact incubated instead.
Because these nests lack decent modern analogues, a
series of actualistic experiments was undertaken to
better understand pennaraptorans’ capacity for
contact incubation. A surrogate dinosaur was built to
approximate the body mass and temperature of a
mid-sized pennaraptoran, then placed atop an
oviraptorosaur-style nest containing 36 infertile emu
eggs. Thermometers tracked energy flow throughout
the system. In each experiment, egg temperatures
rose significantly beyond ambient. Additionally, the
surrogate’s daily energy usage was comparable to
that of incubating emus, indicating that the nest
system did not require excessive energy input to
warm the eggs. Final egg temperatures were above
crocodilian values and below avian. However, the
results may be conservative due to experimental

parameters. These results support the possibility that
some pennaraptorans may have used adult-generated
energy to warm their eggs. Results also indicate that
it may be possible for an endotherm to warm a fully
buried clutch via metabolic energy. Perhaps nest
guarding, enacted by endothermic archosaurs, led to
an indirect form of contact incubation whereby
metabolic energy warmed a buried clutch. Through
time, selection could have pushed for shallower
clutches to increasingly benefit from adult energy—
eventually leading to egg exposure. This hypothesis
provides an explanation for how avian-style contact
incubation of exposed eggs could have evolved from
crocodilian-like guarding of buried eggs.

Technical Session 16: Theropods - I (Saturday,
October 21, 2023, 8:00 AM)

A REVISION OF THE DROMAEOSAURIDS OF
THE CRETACEOUS (CAMPANIAN) TWO
MEDICINE FORMATION OF MONTANA,
U.S.A.

Hohman, Charlotte J.!, Varricchio, David J.!, Napoli,
James G.2, McDonald, Andrew T.?

'Department of Earth Sciences, Montana State
University, Bozeman, California, United States,
2North Carolina State University, Raleigh, North
Carolina, United States, *Western Science Center,
Hemet, California, United States

Dromaeosaurid specimens have been collected from
the Campanian Two Medicine Formation (TMF) over
the last few decades, including the holotype of
Bambiraptor and associated larger bones, and
multiple specimens that have not received a proper
description, including two maxillac (MOR 553S-
7.30.91.274, MOR 9753) and two postcranial
skeletons (MOR 660, MOR 721). All specimens have
been referred to Saurornitholestes except MOR
553S-7.30.91.274, which has been referred to cf.
Bambiraptor. However, these referrals were based on
limited comparisons. The discovery of a nearly
complete Saurornitholestes specimen from the
Dinosaur Park Formation now allows for a
reappraisal of their identifications.

Despite MOR 553S-7.30.91.274 being larger than the
holotype of Bambiraptor, it is proportionally nearly
identical to the holotype maxilla. Its identification as
adult cranial material of Bambiraptor is further
supported by a phylogenetic placement as the sister
taxon of Bambiraptor.
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However, the anatomy and phylogenetic placement
of MOR 660, MOR 721, and MOR 9753 do not
support referral to Saurornitholestes.

MOR 660 is robust and differentiated by ilium
morphology and characters on the cervical vertebrae,
manual unguals, and metatarsals. Its placement in
two different phylogenetic analyses indicates that it is
a derived eudromaeosaur with possible affinities to
the Saurornitholestinae, but it lacks a confident sister-
taxon relationship with Saurornitholestes itself. MOR
660 is regarded as a new genus and species. MOR
9753 is a small partial maxilla with a squared-off
antorbital fenestra, a straight ventral margin, an
antorbital fossa ventrally bounded by a lip, and a
large, dorsoventrally extended maxillary fenestra
divided by a subhorizontal bar. Phylogenetic analysis
supports a microraptorine placement, and MOR 9753
is regarded as a second new genus and species and
the first North American microraptorine known from
cranial material. MOR 721 is extremely gracile and is
recovered in a phylogenetic analysis as a
eudromaeosaur but is differentiated from MOR 660
by characters of the manual unguals and metatarsals
and is distinguished from Sauronitholestes and
Bambiraptor by pelvic characters. MOR 721 is thus
considered to represent a third undescribed taxon
from the TMF.

These re-evaluations indicate a previously
unrecognized diversity of dromaeosaurid taxa from
the TMF and emphasizes the growing picture of high
dromaeosaurid diversity in Laramidia and Central
Asia.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

A CRANIUM OF CHRIACUS BALDWINI
(MAMMALIA, ARCTOCYONIDAE) FROM
THE PALEOCENE OF NEW MEXICO, USA,
AND THE PHYLOGENETIC POSITION OF
CHRIACUS

Holbrook, Luke T.!, Chester, Stephen G.?

'Biological and Biomedical Sciences, Rowan
University, Glassboro, New Jersey, United States,
2Anthropology, Brooklyn College, Brooklyn, New
York, United States

The genus Chriacus is an archaic “ungulate” known
from the Paleocene and early Eocene of North

America. Chriacus has historically been placed in the
Arctocyonidae, but other workers have allied it with
Pleuraspidotheriidae or considered it to be ancestral
to Artiodactyla. Arctocyonidae is generally
considered to be a heterogeneous, paraphyletic group
of archaic “ungulates,” and differences in size and
morphology between the smaller Chriacus and the
larger Arctocyon, for example, support this view. The
anatomy of Chriacus is relatively well known, due in
large part to postcrania associated with teeth and
even partial articulated skeletons. However, the
cranial anatomy of Chriacus is not well known. We
describe here the most complete cranium referred to
Chriacus baldwini collected from the Paleocene of
the San Juan Basin in New Mexico. While
weathering and breakage limit interpretations, the
specimen preserves much of the braincase and skull
roof, as well as parts of the basicranium, including
the petrosals. Recent studies of the endocast and
internal structure of the ear of this specimen interpret
Chriacus as being more reliant on olfaction than
vision and having low to moderate agility. As these
studies noted for its brain, the skull of Chriacus
exhibits mainly plesiomorphic features for placental
mammals. Including information from the new
cranium, we added Chriacus to a matrix of 326
characters scored for 77 taxa, including a wide range
of placental mammals, emphasizing various
ungulates and including two species of Arctocyon and
two pleuraspidotheres. Maximum parsimony
analysis, both with and without topological
constraints reflecting the four major placental clades
identified in molecular studies, recovered 464 most
parsimonious trees (MPTs) with constraints and 1140
MPTs without constraints. In both analyses the strict
consensus is poorly resolved. While none of the
MPTs in the unconstrained analysis unite Chriacus
with Arctocyon, 88% of the MPTs in the constrained
analysis recovered a Chriacus-Arctocyon clade. The
position of Chriacus is still not fully resolved, but
new data from fossils like the cranium described here
have the potential to provide new insight into the
relationship of Chriacus to other placentals.

Funding Sources Support for this research was
provided by the U.S. National Science Foundation
award number DEB 1456826.

Virtual Posters

A NEW PHYLOGENETIC PROPOSAL OF THE
PTERANODONTOIDEA WITH SPECIAL
FOCUS ON THE PTERANODOTIA AND A
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MORPHOMETRIC ANALYSIS OF THE
NYCTOSAURIDAE

Holgado, Borja

Biological Sciences, Universidade Regional do
Cariri, Crato, CE, Brazil

Pteranodontoidea is an ornithocheroid clade with a
significant degree of consensus within the different
phylogenetic hypotheses on pterosaur phylogeny.
Pteranodontoids are pterodactyloid pterosaurs
characterized by a constricted mid-shaft of their
humeri, a subtriangular to trapezoidal distal
articulation of their humeri, and distal syncarpalia
with a triangular shape, among other common
synapomorphies in different phylogenetic
hypotheses. A relevant symplesiomorphic character
of high consensus within the different hypotheses is
the deltopectoral crest of their humeri distally
warped, which is distinct in nyctosaurids, a relevant
group of pteranodontoids with a characteristic
hatched-shape deltopectoral crest of the humerus.
The clade Nyctosauridae and relatives have recently
been discussed in some phylogenetic works, but there
is neither taxonomic nor systematic consensus, with
dissenting results and even terminologies. In this
work is presented a new phylogenetic analysis
focusing in the clade Pteranodontia (within
Pteranodontoidea), but also a morphometric
clustering analysis on the diagnostic humeri of all
species ever suggested within Nyctosauridae,
including several non-type specimens. As a results,
the clades Nyctosauridae, Pteranodontoidea,
Pteranodontia, and Pteranodontidae ought to be
visibly sustained as expected, but problematic taxa as
Cretornis hlavaci or the recently published Epapatelo
otyikokolo are recovered in a sister clade of the
Pteranodontoidea, whilst Alamodactylus byrdi is
recovered in a trichotomy together with Lanceodontia
and Pteranodontia. However, the three
aforementioned taxa are poorly known due to their
limited appendicular material. The phylogenetic
relationships within Nyctosauridae, a lineage at least
present in Africa and both Americas, are still cloudy
due to the limited material of some taxa (specifically,
‘Nyctosaurus’ lamegoi, Nyctosaurus nanus, and
Simurghia robusta) but the morphometric analysis
shed light on a purported overrepresentation of
nyctosaurid taxa from the Ouled Abdoun Basin
(Morocco). In addition to this, as the first
phylogenetic term proposed, Nyctosauridae includes
all nyctosaurid-like taxa, being useless other recent
terms proposed.

Funding Sources CERCA Programme/Generalitat
de Catalunya (Spain) and the Brazilian research
foundation FUNCAP (project #PV1-0187-
00054.01.00/21) are acknowledged for their support.

Technical Session 7: Birds (Thursday, October 19,
2023, 8:00 AM)

AVIAN CRANIAL KINESIS IS THE RESULT
OF INCREASED ENCEPHALIZATION
DURING THE ORIGIN OF BIRDS

Holliday, Casey', Wilken, Alec?, Sellers, Kaleb?,
Witmer, Lawrence M., Middleton, Kevin'

!University of Missouri, Columbia, Missouri, United
States, 2University of Chicago, Chicago, Illinois,
United States, 3Ohio University, Athens, Ohio,
United States

The evolution of the avian skull from that of non-
avian theropod dinosaurs involved dramatic increases
in brain size but also significant biomechanical
modifications in the feeding apparatus resulting in a
segmented palate and the origin of powered
prokinesis in neognath birds. Powered kinesis is
considered in part responsible for the trophic
diversity and success of birds, but how changes in
neuroanatomy impacted the jaw muscles and cranial
joints of the feeding apparatus remains unclear.
Using an integrated approach of 3D reconstructions
of skull morphology, jaw muscle modeling, and
linkage analysis, we quantified the changes in muscle
forces and their influences on the palate across the
theropod transition to birds. We show the expansion
of the neurocranium during non-avian theropod
evolution reoriented the primitively mediolaterally-
diagonal orientations of jaw muscles into more
rostrocaudally-oriented positions in birds. These
phenotypic transformations resulted in increased
muscle force transmission through the pterygoid,
enabling the propensity for powered cranial kinesis.
Only after these loading conditions were in place did
the breakdown of kinematic linkages occur, releasing
the avian skull to possess their characteristic cranial
kinesis. These findings illustrate the coordinated
evolution of the neurosensory and feeding systems
during the origin of birds and provide a new approach
to identifying cranial kinesis in extinct vertebrate
species.

Funding Sources NSF I0S 1457319, NSF EAR
1631684, NSF 10S 520100
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Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

RE-PREPARATION AND PRESERVATION
REVEALS NEW INSIGHTS INTO A UNIQUE
SAUROPOD BONEBED (MORRISON FM,
COMANCHE NATIONAL GRASSLAND,
COLORADO)

Hopkins, Joseph!, Price, Madison G.!, Toth, Natalie!,
Bastien, Salvador!, Petermann, Holger', Schumacher,
Bruce?

'Denver Museum of Nature & Science, Denver,
Colorado, United States, *Washington Office, Lands
and Minerals, United States Forest Service,
Lakewood, Colorado, United States

Long-term preservation can be easily forgotten when
it comes to paleontology collections, inhibiting the
longevity and research value of fossil specimens. The
Last Chance dinosaur quarry from the upper
Morrison Formation of Southeastern Colorado was
active from 2004-2008. Material recovered includes
at least three partially articulated sauropod
individuals initially identified as Apatosaurus and
Camarasaurus along with many shed theropod teeth.
The accretionary fluvial deposit boasts a unique
narrative, hosting taphonomic conditions permitting
pre-burial decay and predatory scavenging. After
initial preparation, the fossils lay dormant for more
than a decade allowing the onset of deterioration and
disorganization. Efforts to further stabilize, restore,
and re-house these fossils led to new understandings
of the taxa represented at this locality.

Preliminary review suggests that taxonomic diversity
may have been underestimated. When advances in
the scientific understanding of Morrison paleofauna
in the last decade are taken into consideration,
cervical and dorsal vertebrae morphology provides
evidence for additional sauropod taxa, particularly
with respect to a juvenile individual. To ensure
preservation of fossil bones and contextual data, a
digital inventory was created using field notes
including detailed quarry maps from the USFS and
discussions with DMNS volunteers who helped
collect the specimens. Large fossil bones separated
during excavation efforts were fully reassembled
with adhesives and stabilized using consolidants and
placed into newly constructed archival cradles. The
primary goal was to re-prepare and house the Last
Chance specimens to the highest professional
standards because we are stewards who strive

continually to enhance conservation conditions of
stored collections. These improvements make the
collection more accessible for research purposes, and
better stabilized for handling in subsequent years
(considerations especially important for large and
heavy sauropod bones). Long term goals include
digital scanning of skeletal elements, making them
accessible to researchers globally via online 3D
models. Utilizing a workforce of citizen-science
volunteers and students for excavation and
preparation efforts, this project highlights a
fundamental mandate of the Paleontological
Resources Preservation Act to “emphasize
collaborative efforts with non-Federal partners, the
scientific community, and the general public.”

Funding Sources United States Forest Service

Technical Session 2: Early Mammals & Carnivora
(Wednesday, October 18, 2023, 8:00 AM)

REEVALUATION OF THE ECOLOGICAL
NICHE OF THE LATE PLEISTOCENE FELID
MIRACINONYX TRUMANI

Hotchner, Anthony, Meachen, Julie

Anatomy, Des Moines University, West Des Moines,
Iowa, United States

Miracinonyx trumani was a species in the family
Felidae that lived during the late Pleistocene across
North America. It has been called the ‘American
Cheetah’ due to its morphological similarities with
the African cheetah Acinonyx jubatus, and because of
those similarities it has been thought to be primarily a
cursorial animal. Previous studies have questioned if
M. trumani was truly cursorial like A. jubatus, or was
more adapted to pursuit in uneven, rocky terrain like
the snow leopard, Panthera uncia. For this study we
compared the postcrania of M. trumani to P. uncia
and other large felids to determine if this hypothesis
was supported by the morphology. We completed
this study to better understand the ecological role of
the American cheetah in the Pleistocene ecosystem.
We analyzed the long bones of M. trumani, Puma
concolor, A. jubatus, P. uncia, & Panthera leo using
3D models. Our results show a grade of traits that
coincides with locomotor abilities ranging from
cursorial, as in A. jubatus, to scansorial, as in P.
concolor. M. trumani has a morphology most similar
to that of P. leo. These results do not lend support to
previous hypotheses of a purely cursorial or ‘snow
leopard-like’ M. trumani but instead paint a picture of
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a cat that had a mosaic mode of locomotion with the
ability for speed, but it was not as specialized as the
cheetah. Additionally, our results suggest that unlike
the cheetah, M. trumani retained the ability to grapple
prey like P. concolor or the pantherines. This more
holistic image of M. trumani gives us a better idea of
the way that it hunted its prey and its locomotor
specializations (or lack thereof).

Virtual Posters

FIRST POTENTIAL RECORD OF “TERROR
BIRD” FROM THE PALEOGENE OF NORTH
AMERICA (AVES: CARIAMIFORMES:
PHORUSRHACIDAE)

Houde, Peter

Biology, New Mexico State University, Las Cruces,
New Mexico, United States

“Terror birds” were apex predators throughout most
of the Cenozoic of South America. I report a
flightless predatory bird from the Ypresian (Wa-2
NALMA), Early Eocene, Willwood Formation,
Clarks Fork Basin, north central Wyoming, USA. It
is comprised of a raptorial premaxilla, complete
wing, quadrate, and pedal phalanges. The entire bird
skeleton collection of the Smithsonian Institution was
examined for first-order comparison. The fossil is
recovered within Phorusrhacidae in a preliminary
cladistic analysis (wing characters of Degrange et al
2015), although no single character uniquely
diagnoses Phorusrhacidae. It most closely resembles
psilopterine phorusrhacids, but differs from them in
some details, e.g., non-pneumatic humerus. If
correctly identified, then it is the only record of
Phorusrhacidae from North America preceding the
Great American Biotic Interchange. Like many or
most phorusrhacids, the fossil bird appears to have
been flightless. It groups outside of the range of
volant birds in a ternary plot of intramembral bone
lengths, and it shares morphological characters
known otherwise only in flightless birds. Wing
characters associated with flightlessness in unrelated
birds raise the possibility of convergence, hence
phylogenetic inference. Pronounced muscle
insertions and impressions for the attachment of
remiges on the ulna suggest other potential uses of
the wings, such as intraspecific combat and agonistic
display as in some other flightless birds. If indeed a
flightless phorusrhacid, then the biogeography of the
fossil is provocative because phylogenomic timetree
analyses date the origin of Cariamiformes to the late

Paleocene when North and South America were
ostensibly isolated from one another.

Preparators' Session (Thursday, October 19, 2023,
8:00 AM)

THE IMPACT OF ADHESIVES,
CONSOLIDANTS, AND SOLVENTS ON
GEOCHEMICAL DATA: AN EXAMPLE
USING X-RAY FLUORESCENCE

Householder, Mindy', Boyd, Clint A.?

!State Historical Society of North Dakota, Bismarck,
North Dakota, United States, 2Paleontological
Resource Protection, North Dakota Geological
Survey, Bismarck, North Dakota, United States

Adhesives are an integral part of the preparation
process. They are necessary for the stabilization of
fossils both in the field and in the laboratory and their
use is ubiquitous in paleontology. However, the
effect that applying these chemicals may have on
future geochemical studies remains largely unstudied.
To explore this question, we conducted a series of
tests on commonly used adhesives using a Niton XL5
pXRF spectrometer. First, we scanned beads of
Paraloid B72, Butvar B76, and Butvar B98 to
determine if their actual elemental composition
matched their published chemical formulae. Those
adhesives were then mixed with acetone, allowed to
dry in a circular disk at the bottom of plastic bottles
(both LDPE and HDPE), and scanned to determine if
any additional contaminants were introduced by
either the solvent or the bottles. Additionally, the
inner surfaces of the bottles were scanned before and
after the above-mentioned adhesives and solvents
were added and allowed to dry to determine if the
elemental composition of the bottles was altered,
which in turn would impact the composition of the
adhesives stored in such bottles. The final test aimed
to determine if and to what degree the presence of
adhesives impacts the full spectrum of elemental data
obtained from scans of matrix samples. For that test,
five hand samples of non-fossil bearing sandstone
were scanned before and after (in the same spot) the
application of either Paraloid B72 or Butvar B76
(both in acetone) of various thicknesses. Briefly
summarized, the results show that all three adhesives
contain trace amounts of unreported elements (e.g.,
Si, Al, K, S) and that the solvents/adhesives do leach
some elements from the plastic bottles (e.g., Si, K,
Cl, S, Ti), changing the chemical composition of the
dried adhesive. The matrix tests showed a clear
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decrease in most detectable elements that was
proportional to the thickness of the adhesive applied.
However, the effect was not uniform as some
elements (e.g., Si, Al, Mg, and P) were more strongly
affected than others. The only element that showed
increasing values with glue thickness was Cl, which
resulted from contamination from the
bottles/solvents. Though limited in scope, this study
demonstrates that adhesives can both interfere with
the collection of data from a pXRF spectrometer and
introduce contamination to those data. A broader
study is planned to evaluate a wider range of modern
and historical adhesives, consolidants, and solvents.

Funding Sources This research was funded by the
David B. Jones Foundation.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

NEW EARLY TORREJONIAN (TO1)
MAMMALS FROM NORTHEASTERN
MONTANA, U.S.A.

Hovatter, Brody T.!, Wilson Mantilla, Gregory?

'Department of Earth and Space Sciences, University
of Washington, Seattle, Washington, United States,
2Department of Biology, University of Washington,
Seattle, Washington, United States

The Western Interior of North America documents
the most complete record of Paleocene mammal
evolution following the Cretaceous/Paleogene (K/Pg)
mass extinction event (Puercan through Clarkforkian
North American Land Mammal ‘ages’ [NALMAs]).
Although the broad strokes of mammalian recovery
and radiation in the early Cenozoic have been well
established, the more granular patterns of their
diversification are hampered by the uneven
distribution and sampling of fossiliferous deposits
across time and space. One particularly poorly known
time interval is the early Torrejonian (Tol) NALMA,;
localities considered Tol in age are currently
recognized from the Fort Union Formation in
Montana, the North Horn Formation in Utah, and the
Nacimiento Formation in New Mexico, but these
sites have yielded far fewer mammal fossils
compared to older Puercan and younger Torrejonian
localities in those regions.

Here we report a new assemblage of mammal dental
fossils recovered from the Tol Farrand Channel and
Horsethief Canyon localities from the Tullock

Member of the Fort Union Formation in northeastern
Montana. These new fossils document as many as 51
species and include an array of multituberculates,
cimolestids, leptictids, plesiadapiforms, archaic
ungulates, and triisodontids, several of which
represent new occurrences at these localities and
likely more than one new species. These new
discoveries help clarify the age of the Farrand
Channel and Horsethief Canyon localities, which
chronostratigraphic data suggest may be the oldest
and most northerly Tol local faunas presently
known; they also allow for more complete
comparisons with local faunas similar in age
elsewhere in the Western Interior and contribute to
our understanding of biogeographic provincialism in
the early Paleocene. Further, we characterize the
composition of this assemblage and evaluate changes
in mammal taxonomic diversity through the local
faunal succession. Our results reveal that
multituberculate species richness slightly decreased
and relative abundance drastically declined relative to
late Puercan local faunas in the region, whereas
archaic ungulates and plesiadapiform primates both
continued a pattern of increasing species richness and
relative abundance, although along different
trajectories. Taken together, our results contribute to
the poorly known Tol record and help more precisely
elucidate changes in local mammal communities
following the recovery of mammals after the K/Pg
mass extinction.

Romer Prize Session (Thursday, October 19, 2023,
8:00 AM)

DIGGING DEEPER INTO SNAKE ORIGINS:
BODY SIZE EVOLUTION AND
ECOMORPHOLOGICAL CORRELATES TO
FOSSORIALITY PROVIDE NEW DATA ON
THE ECOLOGICAL ORIGINS OF SNAKES

Howard, Alexandra

Zoology, University of Cambridge, Cambridge,
United Kingdom

Hypotheses of snake origins have primarily focused
on the dichotomy between two competing ancestral
ecological scenarios: aquatic or fossorial. Evidence
for either of these hypotheses has traditionally relied
on morphological interpretations of snake clades and
the inferred relatedness of Cretaceous snakes to
extant clades. However, recent advances in
technology and analytical techniques allow
investigation of the origin of clades from novel
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perspectives. Here I examine the ecological origin of
snakes by looking at how morphology interacts with
body size and ecology in the context of published
phylogenetic topologies constructed with molecular
data. First I examine body size evolution across
snakes, using a combination of ancestral state
reconstructions, body size estimates of fossils from
regression models, and evolutionary rate modelling
of alternate hypotheses of fossil snake phylogenetic
relationships. Using these methods, I find that
ancestral state reconstructions correlate better with
body size estimates of fossil snakes when Cretaceous
snakes such as madtsoiids are interpreted as total
clade Alethinophidia, as opposed to stem snakes.
Secondly, I examine how body size diversity affects
morphology by investigating cranial anatomy in a
comparative context in a clade of miniaturized
snakes, the Typhlopidae (Serpentes: Scolecophidia). I
identify previously unappreciated morphological
variability in this clade that forces reinterpretation of
characters previously used to support traditional
morphological topologies within Alethinophidia.
Finally, I examine how the morphology of the skull
roof in snakes correlates with a fossorial ecology in
extant snakes using geometric morphometrics, and
test competing hypotheses for the ecology of the
Cretaceous stem snake Dinilysia patagonica. 1
identify a distinct morphological gradient associated
with terrestrial to fossorial ecology and predict that
Dinilysia likely had fossorial habits. Together, my
projects support the hypothesis that the early
evolution of snakes was influenced multiple
adaptations to fossorial ecologies. My projects also
demonstrate how integrative research using both
extant and paleontological data can elucidate
questions about the early evolution of clades,
particularly the heavily debated ecological origin of
snakes.

Funding Sources Trinity Hall Postgraduate Research
Studentship. Research was supported by Natural
Environment Research Council grants
NE/W007576/1 and NE/ S000739/1

Technical Session 6: Marine Reptiles (Wednesday,
October 18, 2023, 1:45 PM)

A NEW PACHYPLEUROSAUR (REPTILIA:
SAUROPTERYGIA) FROM THE MIDDLE
TRIASSIC OF SOUTHWESTERN CHINA
Hu, Yi-Wei, Li, Qiang, Liu, Jun

Hefei University of Technology, Hefei, Anhui, China

After the devastating Permo-Triassic Mass
Extinction, several new groups of large predators
invaded the sea in the early part of the Triassic,
including sauropterygians, ichthyosauromorphs and
thalattosaurs. Among these predators,
sauropterygians are the most abundant group in terms
of the generic/species diversity. Here we report a new
species of Pachypleurosauria (Sauropterygia:
Eoauropterygia) from a recently discovered
Lagerstitten in the upper member of Anisian
Guanling Formation. The only known specimen of
the new species was collected from Muta village,
Luxi County, Yunnan Province, South China. Our
new phylogenetic analysis based on a novel data
matrix recovered the new taxon as a sister group to
Dianmeisaurus. The new phylogenetic analysis also
collapsed the monophyly of traditionally recognized
Eusauropterygia. Pistosauridea, Majiashanosaurus,
and Hanosaurus comprise the consecutive sister
groups to a new clade including Pachypleurosauria
and Nothosauroidea. A monophyletic
Pachypleurosauria, of which the clade consisting of
Dianmeisaurus and Panzhousaurus occupy the basal-
most position, is recovered by this study. The clade
consisting of Dawazisaurus and Dianopachysaurus
forms the sister group to remaining pachypleurosaurs
included in this study. Since Dianmeisaurus,
Panzhousaurus, Dawazisaurus and
Dianopachysaurus are all exclusively known from
South China, we suggest that pachypleurosaurs had a
paleobiogeographic origin in the eastern Tethys.

Funding Sources This work was supported by the
National Natural Science Foundation of China (Grant
numbers 42172026 and 41772003).

Technical Session 12: Methods & Paleohistology
(Friday, October 20, 2023, 8:00 AM)

STATE SPACE MISSPECIFICATION IN
LIKELIHOOD-BASED PHYLOGENETIC
ANALYSIS OF MORPHOLOGY AND ITS
IMPACT ON TREE TOPOLOGY

Huang, EJ, Bever, Gabriel S.

Johns Hopkins University, Baltimore, Maryland,
United States

The inherent complexity of morphological systems
represents a significant challenge for modeling
evolutionary dynamics in a realistic way and for fully
incorporating fossils into probability-based analyses.
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Unlike nucleotide and amino acid sequences that
involve a fixed number of possible biomolecules, the
required threshold of variation to qualify as a new
state within a morphological character system is often
subjective, and many discretized characters are
fundamentally continuous. Such practice has minor
effect on parsimony analysis given its only impact is
information loss. However, for likelihood-based
analysis, including maximum likelihood and
Bayesian inference, specification of state space has a
number of important downstream effects. Likelihood
calculation in both cases relies on transitional
probability, which is influenced by the size of the
state space. Unfortunately, the true state space of any
morphological characters is unknown. The oft-
employed solution to this problem is deeply
unsatisfying as it simply involves applying a single
substitution model to all morphological characters.
These considerations suggest that state space
misspecification is a common phenomenon in
morphology-based studies, although the practical
implications of this theoretical stance are far from
clear.

In this study, we investigate the impact of state space
misspecification using both simulated and empirical
data, testing the null hypothesis that the phylogenetic
impacts are negligible. Results from tree and
character simulations show that incorrect state space
leads to greater disparity between the true and
reconstructed tree, with the phylogenetic error
increasing with the gap separating the true and
assumed state space. Impacts on tree topology are
even more apparent with empirical data, likely due to
data incompleteness and the complexity that often
governs the genotype-phenotype map. Clades
enjoying moderate bootstrap support are not immune
to these effects. Even when tree topology is
unaltered, branch lengths can vary significantly. The
implications of these findings for paleontology are
numerous and certainly extend to one of the primary
roles fossils assume in synthetic evolutionary studies
in serving as the primary source for tree dating. The
incomplete nature of fossils makes paleontology
particularly vulnerable to state space misspecification
and the major effects on inference accuracy and
precision that can stem from minor changes in tree

topology.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

MICRO-COMPUTED TOMOGRAPHY CASTS
NEW LIGHT ON THE PROCESS OF

PTERYGOID SEGMENTATION IN THE
PALATES OF JUVENILE NEOGNATHOUS
BIRDS.

Hunt, Annabel K., Plateau, Olivia, Benito, Juan,
Fisher, Louis, Field, Daniel J.

Earth Sciences, University of Cambridge,
Cambridge, Cambridgeshire, United Kingdom

Recent descriptions of neognathous-like bony palate
elements in the stem-birds Ichthyornis and Janavis
have challenged long-held assumptions about the
origin of the modern bird palate. Until recently, it
was widely accepted that the fused condition
epitomised by the ‘palacognathous palate’
represented the ancestral condition for crown birds.
Given this shift in our understanding of avian palate
morphology, a re-assessment of the developmental
underpinnings of crown bird palate anatomy is
warranted. Here we examine the morphologies of the
palatine and pterygoid in embryonic and early post-
hatchling neognaths. We investigate the process of
pterygoid segmentation—the process whereby the
rostral portion of the pterygoid separates into a so-
called ‘hemipterygoid’ and fuses with the palatine
during neognath ontogeny. Pterygoid segmentation
was first described over 100 years ago and despite
frequent references to this process in the literature,
the phenomenon remains poorly understood.
Explanations for this uncertainty most likely stem
from difficulties associated with interpreting the 3D
interrelationships of bones from line drawings and
photographs. Therefore, in this study we use micro-
computed tomography to elucidate the 3D
morphologies and interrelationships of bones
involved in the segmentation process—the pterygoid,
palatine and hemipterygoid. Our results help clarify
the apparent absence of a hemipterygoid in
Galloanserae and more broadly help document the
evolutionary history of pterygoid segmentation
among crown birds.

Regular Poster Session 1 (Wednesday, October 18,
2023, 4:30 - 6:30 PM)

CONTRASTING BODY SIZE EVOLUTION IN
ENTOPTYCHINE AND GEOMYINE GOPHERS
(RODENTIA, GEOMYIDAE)

Hunt, Molly E.!, Ball, Madeline P.2, Claxton,

Alexander?, Martin, Robert A.%, Jimenez-Hidalgo,
Eduardo’, Caléde, Jonathan J.2
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'Ohio Geological Survey, Columbus, Ohio, United
States, 2The Ohio State University, Columbus, Ohio,
United States, *Oklahoma State University,
Stillwater, Oklahoma, United States, “Murray State
University, Murray, Kentucky, United States,
SUniversidad del Mar, Laboratorio de Paleobiologia,
Oaxaca, Mexico

Pocket gophers (family Geomyidae) are the dominant
burrowing rodents in North America today. They are
also one of the most species-rich groups present
during the rodent diversification of the Oligocene in
North America, around 30 million years ago. To
understand the taxonomic radiation of gophers, we
seek to take an ecological approach and document
changes in ecomorphology that may explain
diversification.

Body size is a critical property of animals associated
with many ecological and life history characteristics,
notably locomotion and habitat. In this study, we
explore body size evolution to constrain the processes
at play in the radiation of geomyid rodents during the
Oligocene when an extinct subfamily, the
Entoptychinae, were diversifying as well as during
the Pliocene, when the extant subfamily Geomyinae
diversified. Pocket gophers are the last important
Oligocene-aged rodent groups whose body size is yet
to be analyzed. Therefore, we started our work with
an analysis of the correlation between body mass and
various measures of the skull and teeth (skull length,
upper and lower toothrow lengths, and lower p4
length) to determine the best proxies for body size in
geomyoid rodents. We find that the toothrow lengths
are the most accurate predictors. We therefore used
toothrow lengths from 286 fossil specimens and body
mass data for 61 species from museum collections
and the literature as well as a phylogenetic
framework for both geomyines and entoptychines to
explore the mode of evolution of body size in the two
groups of rodents. Our results show that the evolution
of body size in Entoptychinae follows an Ornstein
Uhlenbeck model whereas body size evolution within
Geomyinae follows a directional model. Within
Entoptychinae, the ancestral body mass was
intermediate and small body size evolved at least
three times across three different genera; species
found in Mexico and west of the Rocky Mountains
are larger than those from the Great Plains. Within
Geomyinae, the genus Thomomys remained small
whereas several genera (e.g., Heterogeomys,
Zygogeomys) independently evolved large sizes.
Future analyses integrating this work with
diversification rates will help uncover any possible
link between ecomorphological evolution and
evolutionary radiation in pocket gophers.

Technical Session 10: Euarchontoglires & Xenarthra
(Friday, October 20, 2023, 8:00 AM)

CROWN TYPES REVISITED: PATTERNS OF
PHENOTYPIC DIVERSITY IN THE LOWER
DENTITION OF PALEOGENE PRIMATES
AND PLESIADAPIFORMS

Hunter, John P.!, Schottenstein, Naava?, Jernvall,
Jukka’

"Department of Evolution, Ecology, and Organismal
Biology and School of Earth Sciences, The Ohio
State University, Newark, Ohio, United States,
2Department of Biological and Physical Sciences,
Columbus State Community College, Columbus,
Ohio, United States, *Institute of Biotechnology and
Department of Geosciences and Geography,
University of Helsinki, Helsinki, Finland

Crown types -- based on the number, location, and
shape of upper molar cusps and the orientation of
crests or lophs — have revealed broadscale patterns in
the diversity of teeth in extant mammals, trends in
Cenozoic ungulates with the adoption and spread of
herbivory, and ecological impacts of future primate
extinctions. Recently, crown types have been less
used than newer approaches of assessing dental shape
and diversity that offer greater detail by relying on
scanning technology or computed tomography.
Nevertheless, crown typing retains certain advantages
such as rapid classification of basic morphotypes, by
which one can attain broad taxonomic and temporal
sampling in a reasonable time. Here, we use crown
types to study the first two evolutionary radiations of
primates, the plesiadapiforms and euprimates in the
Paleogene of North America, for the purpose of
revealing ecological, evolutionary, and
developmental inputs on dental diversity. Innovations
of this study include adapting the crown typing
scheme to the lower dentition and expanding the
approach to premolars. These changes allow us to
categorize the variety of lower premolars and molars
that arose among early primates, which likely played
a key role in their dietary adaptation. We also take
advantage of the natural division of lower cheek teeth
into a trigonid and a lower (i.e., later developing)
talonid to test evolutionary hypotheses arising from
differences in developmental timing. Crown type
diversity (number of crown types) is related to
species sampling in our data, but disparity (total
range and average city block distance) is more
independent. Disparity through p3-m2 is generally
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uniform, apart from the trigonid of p4, which
exhibited exceptionally high disparity levels due to
the multi-cusped, bladed premolars of carpolestid
plesiadapiforms. In p3, the number of talonid crown
types outnumber trigonid crown types by more than
double. In p4-m2, the number of trigonid and talonid
crown types are similar, but species distributions
differ. Trigonids tend to be dominated by one crown
type, whereas talonids tend to have a more even
distribution of species across several. In molars,
crown type complexity (sum of the crown type
variables) has a central tendency of 6-7 at small body
size that decreases through the size range to 5-6. This
loss of complexity with size reflects the evolutionary
reduction of cusps (e.g., the paraconid) in lineages of
primates adapted to more frugivorous diets.

Funding Sources Ohio State University provided
support through an Alumni Grant for Graduate
Research and Scholarship to N Schottenstein and
Professional Development Funds to J Hunter.

Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

CAN YOU HEAR ME NOW? HAVING YOUR
VOICE HEARD ON PALEONTOLOGICAL
ISSUES THROUGH PUBLIC COMMENT
PERIODS

Hunt-Foster, ReBecca K.!, Breithaupt, Brent H.?

'Dinosaur National Monument, Jensen, Utah, United
States, 2Wyoming State Office, Bureau of Land
Management, Cheyenne, Wyoming, United States

In Federal agencies most land-use and environmental
plans are reviewed under the National Environmental
Policy Act (NEPA). These reviews require the
consideration of environmental effects in Federal
informed decision making, often through the creation
of detailed Environmental Impact Statements (EIS),
or more straightforward Environmental Assessments
(EA). This process must be completed before an
agency can make a final decision on a proposed
action and is required for Federal decision makers to
be knowledgeable of the environmental impacts of
their decisions. These projects and plans are listed
online via the Bureau of Land Management’s (BLM)
National NEPA Register, “e-Planning”, or on the
National Park Service's Planning, Environment and
Public Comment (PEPC) site. These sites allow the
public to access, review, and comment on projects.
While these comments are not a vote on whether a

proposed action should take place, the information
provided by the public can help influence Federal
land managers on their final decisions. Individuals
can participate by working with other interested
parties or by working through State, Tribal, or local
government. In paleontology, proposed projects may
directly or indirectly relate to fossil resources. These
could include Federal construction projects, Federal
endorsements of non-Federal activities such as
grants, licenses, and permits, or plans to manage and
develop federally owned lands. Examples of past
projects could be as apparent as a fossil excavation or
site development or as ambiguous as road, waterline,
or transmission line impacts to fossil resources.
Public involvement is necessary to assist the Federal
government in making informed, scientific-based
management decisions; often in situations where
fossil resources are unacknowledged in the NEPA
process or overlooked due to the lack of informed
federal staffing at local levels where the actions are
taking place on the ground. While upper-level federal
paleontologists may be asked to review an EIS, they
may be unaware or unable to check the thousands of
EA’s that go through the Federal system each year.
The public comment process requires a commitment
of time and willingness to share information between
the relevant agency and citizens to help better
manage and protect paleontological resources using
scientific principles and expertise.

Paleontological Management Poster Session
(Wednesday, October 18, 2023, 4:30 - 6:30 PM)

PROACTIVELY INCREASING PUBLIC
AWARENESS ABOUT THE SIGNIFICANCE
OF PALEONTOOLOGICAL RESOURCES
ALONG THE FOSSIL DISCOVERY TRAIL IN
DINOSAUR NATIONAL MONUMENT

Hunt-Foster, ReBecca K.!, Colvin, Ronnie?

'Dinosaur National Monument, Jensen, Utah, United
States, 2National Park Service, Jensen, Utah, United
States

The Fossil Discovery Trail (FDT) is located in the
Nielsen’s Gulch drainage, immediately east of the
Quarry Exhibit Hall (QEH) in the Utah portion of
Dinosaur National Monument (DINO). This 1.2-mile
(2 km) trail cuts through the extensive uptilted rock
units exposed in this area, including the Jurassic
Stump and Morrison formations, and the Cretaceous
Cedar Mountain, Muddy, Mowry, Frontier and
Mancos formations. This trail was created as a place
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for visitors to view fossils in situ during the
temporary closure and reconstruction of the QEH in
the mid to late 2000’s and has remained the most
frequently hiked trail in the Monument. Stops in the
Stump, Morrison, and Mowry formations highlight
invertebrate and vertebrate fossils. The Morrison
Wall Spur provides the opportunity for visitors to
view and visit a variety of vertebrate fossils in their
natural state, just as Earl Douglass discovered them
in 1909. This stop parallels the “Quarry Sandstone”
which is the same unit that can be seen directly to the
west in the QEH and the historic Carnegie Quarry.
While the Carnegie Museum did collect some
specimens from the Quarry Sandstone in Nielsen’s
Gulch, the majority of the fossils here remain in
place, and were included in the original 80 acres
designation of DINO in 1915.

Managing in situ fossil resources is not without its
challenges. This trail area contains the greatest
number of paleontological resource incidents, going
back to the discovery of the Carnegie Quarry.
Incidents range from rock collecting and the creation
of unofficial “social trails”, to unpermitted
excavations and the theft of large dinosaur bones,
most notably the damage and theft to a sauropod
humerus in 2014. While initial documentation of the
FDT Morrison Spur Wall took place in the early
2010’s, an in-depth survey and status has not taken
place since 2015. In the summer of 2023, this
program was expanded to include this baseline data
by mapping exposed fossils in the sandstone along
this section. These data have been made available to
DINO interpretation and law enforcement staff for
use when fossils at this site are suspected of having
been damaged, vandalized, or stolen. This work has
also proactively provided the opportunity to directly
discuss the fossil resources and their protection with
visitors using scientific principles and expertise,
allowing for an increase in public awareness about
the significance of paleontological resources.

Regular Poster Session 4 (Saturday, October 21,
2023, 4:30 - 6:30 PM)

TAPHONOMIC AND RARE EARTH
ELEMENT ANALYSIS OF HADROSAUR
FEMUR FROM PALEOCENE ROCKS IN THE
SAN JUAN BASIN, NEW MEXICO

Hutchinson, Ian S.!, Ullmann, Paul?, Keller, Jonathan
S.3, Moore, Jason R.*

!Geology, University of New Mexico College of Arts
and Sciences, Albuquerque, New Mexico, United
States, 2Geology, Rowan University, Glassboro, New
Jersey, United States, *Biology, University of New
Mexico College of Arts and Sciences, Albuquerque,
New Mexico, United States, “Honors, University of
New Mexico Honors College, Albuquerque, New
Mexico, United States

There are no broadly accepted examples of non-avian
dinosaurs surviving into the Paleocene after the
Chicxulub impactor hit the Gulf of Mexico.
However, a large hadrosaur femur found in 1983 in
the early Paleocene Ojo Alamo Formation in the San
Juan Basin of New Mexico (NMMNH P-91647) has
been asserted to represent such a circumstance,
although its interpretation has been the subject of
extensive debate in the literature. Were this femur to
represent a Paleocene non-avian dinosaur so close to
the impact location, this would necessitate a
reinterpretation of the nature and mechanics of the
ext