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CT DATA

• Computed Tomography

• Computer processed x-ray cross-section images (“slices”)

• Can ultimately stitch these slices together to form a 3D model

Gauthier et al. 2012



PHYLOGENETIC ANALYSES

• While genetics is advancing rapidly, morphology remains 
the only way to incorporate fossils into phylogenetics

• Need to “score” taxa for a number of a morphological 
characters

• Provides basis for reconstructing phylogenetic history

Reynoso 1998



PHYLOGENETIC ANALYSES:
BEFORE CT

Images

Sues et al. 1994, Camp 1945, Fraser 1982

Text descriptionsHand drawings

Morphology isn’t 2-D! Accuracy? No way to double check!



PHYLOGENETIC ANALYSES:
AFTER CT

• Accurate anatomical representation

• 3-Dimensional

• Digital

• Internal structure

• Sub-dermal

• Bone structure

• Non-destructive

• Ready for measurement

Gauthier et al. 2012



CASE #1:
SQUAMATE TREE OF LIFE

(Bulletin of the Peabody Museum of Natural History, 2012)

(Will’s Undergrad Thesis)



CASE #1:
SQUAMATE TREE OF LIFE

• ~200 species

• 140 extant, 60 extinct

• Most skulls scored using CT scans

• All scans on digimorph.org

• 600+ morphological characters

• Skull + Appendicular skeleton

• Standardization of character states

• Allows for easy addition of future taxa

Gauthier et al. 2012



CASE #1:
SQUAMATE TREE OF LIFE



CASE #1:
SQUAMATE TREE OF LIFE



CASE #1:
SQUAMATE TREE OF LIFE

Sues et al. 1994



CASE #1:
SQUAMATE TREE OF LIFE

Courtesy of Nova Scotia Museum



CASE #1:
SQUAMATE TREE OF LIFE

An aside:

• Don’t send slices as individual 
email attachments!

• (This is one of a number of 
similar emails)



CASE #2:
PORPOISE EARS



CASE #2:
PORPOISE INNER EARS

• Bony labyrinths of16 specimens

• 6 extant species

• 9 extinct species

• Will be on morphosource.org

• Numerous quantitative measurements

• Lengths

• Ratios

• Angles

• Volumes

Racicot et al. 2016



CASE #2:
PORPOISE INNER EARS

• Internal structures excellently 
preserved, even in fossils

• Get out what you put in

• Not magic

Racicot et al. 2016
Fossil Porpoises



CONCLUSIONS

• CT data provides a new, [usually] better way to look at 
zoological and paleontological specimens

• Often can be critical for investigating internal anatomy without 
destructive approaches

• Contrast can be an issue in older/altered fossils

• Ultimately, CT scans provide super accessible, exceptionally 
accurate representations of collections material

• Important for research that requires specimens from numerous 
institutions/museums

• Museums: Keep imaging your data! (CT, surface, photos, etc.)

• Researchers: Use specimen image data! You have no excuses!

• If you get new data, share it!
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