rlow Digitization Helped
Tame The Tully flonster
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Tully Monster Digitization Project
The Problem

A team of researchers from Yale,
FMNH and Argonne Labs needed

1) A quick way to find a small number
of specimens in the collection with
certain well-preserved traits

2) Images of as many of the
specimens to measure and
compare.

to solved a 60 year old taxonomic A HE R
mystery



Francis Tully
Discovered the Tully Monster in 1955
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Bedrock Geology
Map of Illinois
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Diorama of Mazon Creek - Braidwood Fauna
307 million years ago - Northeastern lllinois, USA
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© The Field Museum, GEO85787_4c, Photographer John Weinstein.



What is a Tully Monster ?

 Placed in Problematica by E.S. Richardson in 1966
« Compared to Heteropod Gastropod by M. Foster in 1971
« Compared to Conodonts by B. Beall in 1991
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Louisella pedunculata
Priapulid worm
By Marianne Collins
artoffact

Was thought to be a ...

Worm




Was thought to be a ...

Mollusk

Paralarval squid &
(Leachia sp.) '

by Dr. Russel Hopcroft
University of Alaska

Fairbanks Pterotrachea hippocampus

Photo by Dr. Russell Hopcroft
University of Alaska Fairbanks

Hopcroft/lUAF/CoML

Hoperoft/UAFCoML

Nectocaris pteryx
by artist Nicholas Carter



Was thought to be a ...

Chordate
Pikaia
by artist Karen Carr

Lancelet / Amphioxus

A Conodont

by artist Karen Carr



Research using 1200 specimens and digitized
records resulted in April 28, 2016 Nature article
identifying Tully Monster as an Vertebrate
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The ‘Tully monster’ is a vertebrate

long rigid bar, and the elo
with dos
notochord, cart
analysis has now resolve E % the probosc
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Digitization helps solves
60 year old mystery
the Tully Monster is an ...

Agnathan
or jawless fish

© 3D Model by Sean McMahon, Yale University, 2016



What role did Proboscis

digitization play?

Needed a way to Eve

quickly search for s

specimens with Eye Bar

particular

morphological traits Body Trunk
Stripes

Needed photographs
that highlighted these
traits and that could
be used to measure

and compare them
Tail



Overview of Tully Monster Digitization Project
Special thanks to Kate Webbink for producing this video







Nicole Karpus “Digitizing”
Tully Monster Specimens

i

A total of 1300 %ully Monster secimens were digitied
In 3 weeks producing 4441 images



Workflow

Pull specimens from collection area

Photograph each part and counterpart twice
 Low-Angle lighting
 Cross-Polarized lighting

Name each image using the file naming
protocol developed for this project

Create batch upload spreadsheet
from image name

Upload to database

e Images

e Description

 Keywords and morphology



Low-Angle Lighting Setup




Close up of lights
with uncrossed
polarizer filter

Close up of lights
with crossed

polarizer filter ;
IDigBio ' _— 3
Paleo Imaging Workshop . i

U of T — Austin April 2014

The Advantages in Using Textural and Polarized Lighting for Imaging Fossils |
https://lwww.idigbio.org/wiki/images/0/02/PMayer-Polarizedlight.pdf
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Eubleptus maculosus

PE 57188




PE22093A_ p-bar-snout-claw-
teeth. dng

<0978




File Naming Protocol

PE22093A p-bar-snout-claw-teeth.dng

PE22093 Multimedia Title, File Location, Description, and link
to catalog entry

Part and Counterpart

por _n Crossed Polarized lighting or low-angle lighting goes
- - in description and keywords

@[‘f’g Ey@Q ale.. Keyword search in Multimedia, Morphology in catalog



Batch Upload File for EMu
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Images Tagged with Morphological

Traits
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Number of specimens tagged with new
morphology traits by researchers
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Crossed polarized lighting




Gill Pouches

ill Pouches




Arcualia
Low-Angle Lighting
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Brain
Low-Angle Lighting




Gut Trace and Myomeres
Crossed Polarized Lighting
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Gut Trace
Myomeres




Thank you to:

Nicole Karpus
Kate Webbink
Victoria McCoy
Sharon Grant
Scott Lidgard
Carmen Soriano
Marc Lambruschi
Elaine Zeiger
Bill Stanley
Derek Briggs
Lidya Tarhan
Erin Saupe
Sean McMahon
The Yale Team
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