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Abstract

For BIOSCI 109: Ecology and Evolution, we developed a new lab practical exercise that uses
3D-printed classroom sets of the bones of fossil moa, and other birds. The goal is to give
students hands-on experience in testing hypotheses in evolutionary biology, focusing on the
concepts of specimen, species, character, homology, character mapping, form vs. function,
and adaptation.
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Fauna Toolkit: Bird Bones

Bones from living and extinct bird species
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Little bush moa skeleton

Auckland Museum 103

Pachyomis alephantopus Heavy-footed moo Palvis

https://www.faunatoolkit.com/

2. 3D printed bones of moa, kiwi, penguins, etc.
(some rescaled)

Penguin tarsometatarsus
& humerus

Giant moa tarsometatarsus
Kiwi wing
(vestigial)

Conclusion:

3D-printing can revolutionise introductory evolution teaching because rare fossil
specimens that are usually only seen in museums or textbooks can, as 3D-printed
specimens, be handled, measured, and discussed by students.

Methods:

3D scan files were obtained from the FaunalToolkit and Aves3D databases. After training at UoA’s
MakerSpace, 20 classroom sets of bones were printed on 3D printers (2x Makerbot Replicator+ 3D
printers; 1x Ender-3 Pro 3D printer). Bones that were too large (e.g. giant moa) or small (e.g. kiwi
wings) for the printers were re-sized, with the scale recorded. Students were introduced to the
exercise with an HP5 presentation, and had to (A) identify the bones by type (leg vs. wing), (B)
match to species, (C) identify/score discrete characters and map onto a phylogeny, (D) measure
predefined quantitative characters with calipers, and (E) graph this data and propose a
hypothesized explanation, along with how they would test this hypothesis with new data.

4. Students score characters, measure with calipers, plot data, and propose hypothesis
and tests
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3. H5P exercise for BIOSCI 109

BIOSCI 109
Lab 4: Mystery bones

The concepts of homology, adaptation, form
and function, character, and character state
are fundamental for all of your future
instruction in evolution, comparative biology,
and phylogenetics, so in this lab you will work
on developing an intuition about how
biologists use these concepts in comparative
morphology, in order to interpret the bones of
a number of living and extinct birds.
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