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Meshmixer was the final editing software used to create a smooth 
print-ready design. Meshmixer is a free downloadable software that 
allows for small changes to be added and blended smoothly in the 
model. Once satisfied, models were exported in .obj format ready to 
be printed. The SUNY Cobleskill Campus Makerbot Replicators were 
used to print the skulls, each replica required one to five hours to 
print depending on size.

Before painting the skull, it was found that the ridges left by the 3D 
printing process could be smoothed down with a fine emery cloth. 
Once done, the skull could be painted to match the natural beak just 
as a taxidermist would do with a commercial head. 

Setting the head in the desired position proved difficult due to the 
hollow nature of the 3D printed models, however after drilling a hole 
in the desired area for setting the head, it was found that filling the 
hole with five minute epoxy allowed the wire to be firmly set in place, 
eliminating worries of the head becoming wobbly in the future. To 
finish it off, the eyes were set in a natural position using epoxy sculpt 
and super glue was used to attach the skin around the beak.

To generate the 3D models, bird skulls were scanned by taking 
approximately 50 photos of the stationary object from every 
surrounding angle and uploaded into the free Autodesk program 
Recap 360, compatible with the Google Chrome browser.

To edit the scan and to enter the desired size of the print,
the free online editing platform TinkerCAD was employed.

The art of taxidermy is a long-standing process that has seen little 
change since the 1800s. The goal is to recreate an animal that 
appears as natural as possible, be it for a trophy or for educational 
purposes. One issue commonly faced in taxidermy is that of insect 
infestations. When it comes to birds, one of the leading causes of 
these infestations is the skull.

To combat insect infestations, artificial heads have started becoming 
available for taxidermy in a number of game bird species. However, 
select institutions that collect non-game species must still use the 
bird’s original skull as they are not commercially available. 3D 
printers could be the answer to this market void; which with 
knowledge of the appropriate software, can put the power of 
creation into the anyone’s fingertips.

The advancement of 3D printing technology is making possible a 
solution to the absence of artificial heads for non-game species. This 
experiment is only the beginning as the technology rapidly advances. 
The filament used to print artificial skulls is much cleaner and more 
durable than bone, with an indefinite lifespan. Once a file is created, 
the user can easily share their work with the world; eventually 
creating a huge online reservoir of models for people around the 
world to use. 

This is a rapidly advancing technology but still has some drawbacks, 
one of which is the resolution of the prints. Typical 3D printers are 
unable to match the detail required for a life-like taxidermy mount, 
small ridges are also left in the model as an effect of the printing 
process. However, these can easily be reduced with fine grit 
sandpaper, generating a smoother and more professional looking 
model as we await higher resolution technology to hit the market.

Pros of 3D printing bird skulls for taxidermy:
Once a good model has been created, the file can be made available 
for use by everyone; one common sharing site for 3D printing 
objects is the online platform Thingiverse.
A taxidermist can pre-determine the size of the bird to be used and 
then print the skull instead of hoping for a standardized artificial 
head to fit.
The ABS plastic used is stronger than real bird bone and will not 
deteriorate with age or attract bugs.

Limitations of 3D printing bird skulls for taxidermy:
Initially creating the model consumes a significant amount of time.
Commercially available printers have not yet reached a high enough 
resolution to create a smooth, flawless replica.
Extra care must be taken when skinning the bird to remove the facial 
skin and again when gluing the skin to the artificial head to ensure 
accuracy.
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Figure 1
(Historical Victorian Taxidermy)

Clothing Moth (Left) and Carpet Beetle Larvae (Right)
The larvae of these species eat hair, feathers, cotton, dust, etc. and are known to harm mounts

Figure 2
(Historical Victorian Taxidermy)

Examples of insect damage to mounts. This level of damage is beyond repair

Figure 3
Skulls of Quiscalus quiscula (Common Grackle) and Buteo jamaicensis (Red-tailed Hawk) to be scanned.

Figure 4
3D models of Scolopax minor (American Woodcock) and Quiscalus quiscula (Common Grackle) in TinkerCAD

Figure 5
3D model of Gavia immur (Common Loon) displayed in Meshmixer and being 3D printed

Figure 6
Comparison of five different skulls with 3D printed replicas (left) and the effects of sanding a 3D printed Aix sponsa (Wood Duck) beak. 

Figure 7
Skull of Sturnus vulgaris (European Starling) painted and being set (Left and Middle), Wood Duck head being positioned (Right). 

Figure 8
Completed mounts of a European Starling and Wood Duck containing 3D printed skulls. 
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