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Using digitized fossil Coleoptera (beetles)
to study ecological and evolutionary
response to global climate change
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Digitize and make available
all the major collections of
fossil insect specimens in
the United States
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YPM-IP.1002 Dunbatria fasciipennis Holotype

Digitization Goals

Database ~500,000
specimens

~77,000 digital images
Data sharing

IDigPaleo development



Research Goals

COLLABORATIVE

« Examine insect response
to environmental change

In deep time

 Examine evolutionary
history of fossil insect
groups and patterns of
diversity in deep time




How do beetles respond to global

cooling during the middle Eocene?
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Focal Taxa

Order Coleoptera
Carabidae (ground beetles)
Staphylinidae (rove beetles)
Curculionoidea (weevils)

Chosen for
taxonomic diversity
ecological affinities
relative abundance
dispersal potential

Staphylinidae




Predictions

5'80 (%o)

Decrease In species richness
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Shifts in relative abundance
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Age: Middle Eocene Collector |
Fm: Green River  Date: July

UCM Invertebrate Paleontology
Collection
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Results Summary

Imaged Specimens
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Observed Morphospecies
Locality Carabids Staphylinids Weevils  Total S




Sampling Effort ..

| Locality
Observed species

S(est)

UPPER: 51 samples/59 spp

°95% ClI

Morphospecies

LOWER: 39 samples/80 spp

1 1TO 160
How cgmp/ete IS Lower

sampling for each Locality

locality?

Morphospecies

Estimated species
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Sample-based rarefaction:

10

S(eSt) Samples




Richness

As global climate
cooled,did the # of spp.
change?
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® All beetles pooled L
by |OCa|ity ® Upper - 95% Cl

100 150 200 250 300 350 400
Individuals

® Individual-based

rarefaction Total richness did not decrease.



Carabids

Focal Taxa
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Morphospecies

Carabidae, Staphylinidae,
& Curculionoidea
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Staphylinids
® Some taxon-specific

directionality |
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Morphospecies

® Compositional shifts

® Do predators shift more s ] Weevils .
qUICkly than herbivores? o i

Al ower

AUpper
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Individuals



redictions

590 (%) Decrease In body size.
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Original article
Latitudinal trends in body length distributions of European darkling
beetles (Tenebrionidae)
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Simone Fattorini ", Roberto Lo Monaco ¢, Andrea Di Giulio ¢, Werner Ulrich ¢~

2Water Ecology Team, Department of Biotechnology and Biosciences, University of Milano Bicocca, Piazza della Scienza 2, 20126 Milan, Italy
b Azorean Biodiversity Group (CITA-A) and Platform for Enhancing Ecological Research & Sustainability (PEERS), Universidade dos Acores,
Dep. Ciéncias Agrdrias, Angra do Heroismo, Terceira, Agores, Portugal

©Dipartimento di Biologia Ambientale, Universita degli Studi Roma Tre, Viale G. Marconi 446, 00146 Rome, Italy

9 Chair of Ecology and Biogeography, Nicolaus Copernicus University in Torur, Lwowska 1, 87-100 Torun, Poland
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Body Size




Body Size

% Elytron (wing)

measurements
Mean body size | 30%

% ANOVA
site P = 0.0408
family P < .0001

Upper Locality, Cooler

Elytron Area
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Curculionoidea Stap;hylinidae
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Carabidae Curculionoidea Staphylinidae




Body Size

Oligocene
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Now working to digitize Florissant specimens

Prediction: body size will continue to decline
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Making data and images of
millions of insect specimens

available on the web

COLLABORATIVE

ABOUT NEWS BROWSE JOIN EDUCATION

undet Hexapoda (YPM IP 584656)

Society for the Preservation of Natural History Collections
Annual Meeting

More

YPM IP 585232 | |
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Making data and images of
millions of insect specimens

available on the web

OJWSE  JOIN  EDUCATION
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Ants bees

true wasps
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ABOUT NEWS BROWSE JOIN EDUCATION
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fossilinsects.colorado.edu
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