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Performing 
historical 
experiments



Museum data are critical to 
my research at many levels



Specimen-based research



Natural Trap Cave, WY (150,000-
modern)





Fossil identifications 
exemplar specimens

• Taxonomic
‣ species
‣ subspecies
‣ full populations to 

account for 
intraspecific variation

• Element
‣ dental
‣ cranial
‣ postcranium
‣ CT-scan



Natural Trap Cave, WY (150,000-
modern)

How do communities recover following top-down 
extinctions?

Do generalist or specialist species fill newly opened 
niches ?



Microtus californicus
California vole

How does climate 
pattern 

morphological 
variation?



Microtus californicus
California vole

How does climate 
pattern 

morphological 
variation?
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6 singular axes (46% of shape 
variation) predict 42% of variation 

in mean annual precipitation
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Microtus 
californicus

Microtus californicus tooth shape covaries 
with mean annual precipitation



What happens to this climate-linked 
morphospace through time?

modern climate-
linked morphospace 

has a 21% lower 
standard deviation
when compared to 

fossils
p=0.003

Less precipitation 
today than in the 

past
p=0.01



Challenges 
encountered
habitat data & field notes

MVZ scanned field notes



Databases based upon
museum-gathered data



glacial extent

landmass extent

fossil localities

Last Glacial Maximum (18-21 kya)
vertebrate fossil localities are widespread

Davis, McGuire, & Orcutt, 2014 Ecography

data from 
NEOTOMA 

fossil 
database



Glacial 
extent

Species 
distribution

Landmass
extent

Fossil 
localities

correlatively-identified niches are not sufficient to predict 
distributions. consistent southerly bias in SDMs hindcast 
to the LGM

Martes
americana

Blarina
brevicauda

Glaucomys
sabrinus

Myodes gapperi
Davis, McGuire, & Orcutt, 2014. Ecography
Glaucomys volans



Challenges encountered
data needed to improve models are hard to access
• physiological limitations
• interspecific interactions
• habitats and landscapes

• weather data
• species co-occurrence notes
• standardized habitat data
• location-specific physiography
• absence data

museum data could fill some gaps



Ecological/historical experiments



1. How to reach more ecologists?
Convince them that an historical approach is critical to their understanding of ecological 
drivers. Create simple protocols for collecting & submitting voucher specimens and 
covariate data.

2. Which ecological groups specifically are well-suited to using collections data, in your 
experience?
Any ecologist with an historical perspective/background.

3. What data is missing from collections data that, if collected in the future, would make 
collections data better for ecologists?
• Specimen & locality images
• Specimen-specific covariate data: interspecific interactions, habitats, landscapes, 

physiology, weather
• Detailed field notes
• Absence data
• References to tissue samples, and DNA or isotopic data produced

Integrating Collections & Ecological 
Research
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