Putting Our Images to Work:
Using Digitized Fossil Beetles
to Study a Global Climate Transition
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Who...? Why...?

Museum & Field Studies
Graduate Program:

* Collections assistantships
 Collections-based research

1 / s”)
WD
—— MUSEUMer
NATURAL HISTORY

UNIVERSITY OF COLORADO

iy

M&FS Paleo/Collections Section




Imaging at UCM

UCM Fossil Insects
* Compression
e Amber

Themed Collections
Network (TCN):
* Fossil Insect
Collaborative
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Locality

Middle Eocene
(~ 49-47 Ma)

Western Interior

All major insect

orders
* Diptera
e Coleoptera
* Hymenoptera

Ron Blakey, Colorado Plateau Geosystems, Arizona, USA
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Stratigraphy

* Onset of global cooling
* One insect community

* Sequential deposition




Research Question

Did global cooling alter
the diversity of Coleoptera (beetles)

in Colorado during the middle Eocene?

Green River Formation, Colorado




Compression
Fossils

New Field
Collection

&
Curation
update log

Publish data
via IPT for
GBIF, iDigBio,
iDigPaleo

Attach
image to
Specify
record using
bulk upload
tool

High

resolution
copy saved
on
PetaLibrary
Server

Image processing
semi-automated
- scale bar
- resize
- move to server

Image processing
fine-hand editing
- crop
- adjust levels,
contrast, etc.

- move scale bar
- save as jpg




Starting Point

2006-2010 Collecting
= 2 collections = 90 field days

Rationale
* Paleoclimate tie-in
* High-quality/unbiased
* Imaging priority




Curation Needs
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The Digital
Approach:

Advantages?




Pros

Stophy hinidae
Cp 00623

High quality
digital vouchers

g‘hﬂ.‘h h 2.

vertebrate Paleantology
Collecti
= Stag
il o+b
CP100623 Lodf

Facilitates comparisons i




Pros

Ease of access/recall
“Mobile” collection

Unrestricted by
lab space

x10 drawers




Pros

Virtual collaboration
& specimen access
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Pros

Valuable training
* Graduate
 Undergraduate




The Digital
Approach:

Challenges?




Timeline

Ideal # Reality
* Learning curves

UT-Austin April 2014
Paleo Imaging Workshop

#eiDicBio JACKSON




Timeline

Ideal # Reality

* Downtime Imaging Timeline
2014:

January February March April May June
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57068b_UCM 100mm 1-1 UCM_55719b 100mm 1-1 56649b_UCM 100mm 1-1
1-4x.jpg 1-4x.jpg 1-4x copy
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2 mmEgi ¥ H SR AR Y A

54866_UCM 65mm 3-5 56618a_UCM 1-4xtele 56337_UCM 65mm 3-5x
1-4x.tif 65mm 3-5x.jpg 1-4x.tif
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Protocols

Fossil Insect Digitization

Sta n d a rd 1ZI ng University of Colorado Museum of Natural History
*Ce . Invertebrate Paleontology
¢ IVI a g n Iﬁ C a tl O n S http://fossilinsects.colorado.edu
. . Last updated: May 11, 2015
* Orientations

Table of Contents
Equipment Handling and Safety Precautions

Imaging Equipment
o Powering On
Lightroom Catalogs & Export Presets
Lenses: Selecting, Changing
Lighting: Lamps, Accessories
Imaging Station Components

Imaging Compression Fossils
o Overview & Highlights
Specimen Placement Examples
Curation Fix-It Scenarios
Imaging Workflow for Individual Specimens
Power Off

Adding Scales to Images

Troubleshooting




Protocols

Quality Control

cropping?!




Protocols File Naming 101

“Cheat Sheet”

Naming images:

St a n d a rd i z i n g catalognumbera/b_UCM_habitus lens magnification suffix(es)

* Bold fields indicate required information.
° Colored fields should be added only when applicable.

. ﬁ I e n a m e S text indicates a space (never a period, which may be confused for a file extension and cause errors).
The tables in the following pages indicate the preferred formatting for different magnifications in file and
folder names. These pages are included as pictorial guide to each lens and its magnification options.

The lowest catalog number associated with a given habitus shot will be the UCM # used in the file name.
Suffixes can be appended to file names if multiple images of a specimen (or habitus versions) are saved.
Examples:

- “reverse” = specimens on both sides of one piece of shale

- “alt” = alternative view

- “diffuser” = diffuser applied

QC/ I y p o S Example: 65 mm lens with 1x magnification
Basic format: 12345_UCM 65mm 1x

Part/Counterpart: 12345a_UCM 65mm 1x
Habitus: 12345a_UCM_habitus 65 mm 1x

.
. I I I I a e — VO u C I l e r :12345a_UCM_habitus 65mm 1x
Multiple orientations or lighting options: 12345a_UCM_habitus 1-4xtele 65mm 1x alt

des (e.g. shale has specimens on both sides): 12345a_UCM_habitus 1-4xtele 65mm 1x alt reverse

Naming folders:

yearmonthday lens magnification photographer’s initials

Format:
L Example: All images taken on June 9, 2014 with and 65 mm lens at 1x magnification by
e 20140609 65mm 1-1x

Tips!
e Sortimages by date to avoid typos and formatting errors when naming files. (When exporting a new image,
you can then select the most recently saved image and autofill many of the fields in the file name.)

UCM Invertebrate Paleontology f s.colorado.edu




Organization

File Management
* Organization

Catalog #
= file name

- UCM_46053 65mm 1-1.jpg

57806

1 UCM_39160 65mm 1-1.jpg
2]/ UCM_41766 65mm 1-1 copy
. 55983

UCM_55660 100mm 1-1 1-4x copy
| UCM_44539 100mm 1-1 1-4x copy
81000_UCM 1-4xtele 65mm 3-5x.JPG
1 81251_UCM 1-4xtele 65mm 3-5x.JPG
80913
81099ab_UCM

% 80594_UCM 1-4xtele 65mm 3-5x.JPG

80217

s/ 80016_UCM 1-4xtele 65mm 3-5x.jpg

80043

{ 78593_UCM 1-4xtele 65mm 3-5x.jpg

78594_UCM 1-4xtele 65mm 3-5x.jpg
78198

77874

77725-77726

77759

77561_UCM 1-4xtele 65mm 3-5x.jpg

& 76101_UCM 1-4xtele 65mm 3-5x.jpg

Field #
= tag

DON, 070904, 2mm
DEN4, 070608
DEN4, 060926, 2mm
DEN4, 060901, 2mm
DEN2, 070530, 2mm
DEN2, 060628, 2mm
DEN1, 060601, 2mm
CP, 100630, 2mm
CP, 100618, 2mm
CP, 100610, 2mm
CP, 091004, 2mm
CP, 090817, 2mm
CP, 090803, 2mm
CP, 090724, 3mm
CP, 090724, 2mm
CP, 090629, 2mm, 3mm
CP, 090629, 2mm
CP, 090624, 2mm
CP, 081009, 2mm
CP, 081008, 2mm
CP, 081008, 2mm
CP, 081002, 2mm
CP, 080922, 2mm




Organization

File Management
* Organization
e Batch retrieval

Log Book:
Date - Initials - Locality - Taxon

Fl30 LW DCH(3‘L|7 Curoewlionidar (cont'd)

M1 AP DenN (2) Dn‘P’rera mis¢.  individwals. MM‘Hy
(:e,cl‘dmn\,iidae.

T 2/3 LW Den (4) Curendionidae (Cont'd) undl 3pm
CP (Coleo P+cra,, misc ‘an[lf(a .

W lfjl'i /’}'F DEN (2) Dif’ft’rq misC. [/vc‘i\/[d uals.
M Y5 NB DON G\l Soond in collecbo N




Collaboration

File Management
e Batch retrieval
* Organization
* Sharing




iDigPaleo: Coming soon!

)
0y Making data and images of
millions of insect specimens

available on the web
COLLABORATIVE

ABOUT NEWS BROWSE JOIN EDUCATION

Curculionidae
CUMNH UCM 37044
University of Colorado Museum of Paleontology

Identifier: Levy, Rick

TAXONOMY

Invertebrates > Arthropoda > Insecta > Coleoptera > Curculionidae

STRATIGRAPHY

Chronostratigraphy
Paleogene, Eocene M

Lithostratigraphy
Green River Formation, Parachute Creek?

LOCALITY
North America > USA > CO > Garfield > DON - Donnell Site




Imaging Wrap-Up E¥oioh i dag

CP\00G2L>

Remediation
& Post-imaging curation

_\vertebrate Palegntology
Collecti

GREEN RIVER FORMATION

IMAGING CHECKLIST DON & DEN: Carabidae ‘

LJIINDIVIDUAL ‘ (Loc.’s 2006032 & 2007238)
CIHABITUS

[JCURATION




Total Images

Upper 51 737
Lower 39 1356

Total 90




Estimated
Diversity

Comparisons
 Sampling effort

e Estimated richness
 Abundances

Improved IDs

Morphospecies

Morphospecies

Upper
Locality
Chao 1

©  S(est)
°  95% ClI
Singletons

Doubletons

Lower
Locality
Chao 1

Singletons

= Doubletons

Samples




Estimated
Diversity

Comparisons
 Sampling effort

e Estimated richness
 Abundances

Improved IDs

Morphospecies

Relative Abundance

°95% Cl
OUpper ° 95% Cl

150 200 250 300 350 400
Individuals

—O—Upper
—O—Lower

L)
S
(4004 (4 (e (@A (A (a4 0]
N

(A (A A A A R A R (]

40 60 80




Conclusions

Inputs

* 90 field days
e 2 collections
e 1.25vyears

e LJW etal.

Outputs

e 2100 beetle images
~4 students trained
Protocols + workflow
Collections improved
1 MS thesis
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Questions?




