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Digitize and make available 
all the major collections of 
fossil insect specimens in 
the United States 
 



YPM-IP.1002 Dunbaria fasciipennis Holotype 

•  Database ~500,000 
specimens 

•  ~77,000 digital images 

•  Data sharing 

•  iDigPaleo development 
 

Digitization Goals 



•  Examine insect response 
to environmental change 
in deep time 

 
 
•  Examine evolutionary 

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

 

Research Goals 



How do beetles respond to global 

cooling during the middle Eocene? 

Grande (2013); Lawrence & Britton (1994) 



Eocene lake 
system 

•  UT – CO – WY   
 

Piceance Creek 
Basin 
 

All major insect 
orders 

•  Diptera 
•  Coleoptera 
•  Hymenoptera Eocene (~50 Ma)  

Western North America 
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COLORADO 

Ron Blakey, Colorado Plateau Geosystems, Arizona, USA 
Inset map modified from Johnson (2014) 
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Order Coleoptera 
Carabidae (ground beetles) 
Staphylinidae (rove beetles) 
Curculionoidea (weevils) 

Chosen for 
taxonomic diversity 
ecological affinities 
relative abundance 
dispersal potential 

Lawrence & Britton (1994) 

Curculionoidea Staphylinidae 

Carabidae 

Focal Taxa 



Decrease in species richness  
  
Shifts in relative abundance 
 
Compositional changes 
(turnover) 
 

Predictions 



curation 

imaging 

analysis 

Imaging & Analysis 



Results Summary 

Imaged Specimens 
Locality	
   Samples	
   Coleoptera	
  

Imaged	
  
ID’ed to 

morphospp.	
  
Upper	
   51	
   737	
   191	
  

Lower	
   39	
   1356	
   389	
  

Total	
   90	
   2093	
   580	
  

Locality	
   Carabids	
   Staphylinids	
   Weevils	
   Total Sobs 

Upper	
   16 16 27 59 

Lower	
   24 22 34 80 

Observed Morphospecies 



Observed species 

UPPER: 51 samples/59 spp 

LOWER: 39 samples/80 spp 

How complete is 
sampling for each 
locality? 

Estimated species 

Sample-based rarefaction: 
S(est) 

Sampling Effort 
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Colwell  (2013); Colwell et al. (2012); Colwell & Coddington (1994) 



Colwell  (2013); Gotelli & Colwell (2001) 

As global climate 
cooled,did the # of spp. 
change? 
 
"   All beetles pooled 

by locality 

"   Individual-based 
rarefaction Total richness did not decrease. 
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Carabidae, Staphylinidae,                        
 & Curculionoidea 

 

"   Some taxon-specific 
directionality 

"   Compositional shifts 

"   Do predators shift more 
quickly than herbivores? 

Focal Taxa 
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Decrease in body size. 
 

Predictions 



Body Size 
"   Image J 
 
"   Elytron area 

e.g. Gardner et al. (2011); Hunt & Roy (2006); Fattorini et al 
(2013) 



Lower 
Locality 

 

"   Elytron (wing)  
measurements 
Mean body size ↓ 30% 
  
 

"   ANOVA  
site P = 0.0408 
family P < .0001 
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Now working to digitize Florissant specimens 
 
 
Prediction: body size will continue to decline 

Body Size 
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