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Introduction Methods Conclusion

The sabertooth cat, Smilodon fatalis, was a carnivorous We CT scanned the humerus of each study species (Figure 2A). From those CT scans, we created heterogeneous finite Biomechanical results were analyzed by comparing Von
predator that lived during the Ice Age, or Pleistocene Epoch element models (FEM) (Figure 2A). FEM predict how strain will propagate through an object when forces are applied. Mises strain values from a series of reference points

’czﬁ?ei:*ng:*lgynvfrgc; Lfgggfgij‘;ing?‘;:gIrﬁemggg?pceats Even XU Heterogeneous FEM are built with more than one material property (e.g. material stiffness) and have been shown to be more Si‘g’ebee'l:jsg E?;t: fé?;nb‘?ggtrig%dﬂ't\éﬁgnl\eﬂfﬁg igrﬂgrvg:‘:ive
sabertooth cat teeth were too fragile for this method of life-like than homogeneous FEM. On each FEM we mapped muscle attachment sites that simulate holding down prey with strain. Reference points are along a transect where no

prey-killing. Sabertooth cats were known to have muscular the forelimb (Figure 2B). These muscles included the triceps, anconeus, and pronator teres. We then applied scaled muscle forces were applied.
forelimbs to hold prey down before delivering a fatal bite to forces for each species (Figure 2B) by multiplying the muscle attachment area (mm?2) by 0.3, the maximum tension o i AT ® Srici
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the neck viscera with their large saber canines. mammalian muscle fibers can produce. Lastly, we added scaled extrinsic forces to the distal humerus that pulled laterally to : ' | e
. . . Smilodon’s humerus
simulate struggling prey (Figure 2C).
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Morphological specimens were measured and analyzed IS more resistant to p
using finite element analysis technology, an engineering ) ] forces than extant
technique that utilizes the material properties of solids to > <4 Ay & large cats. —

Figure 2. The constructionof biomechanical models. AN ‘* L 3 Point 3

simulate stress and strain in the material of interest. Bone 3} HieterapenecuslidteslementmodelsaPEieskulland _‘ | _ ’
tissue Of the humerus was USE‘d to Compare the stress and humerus produced from CT scans. 2B) The addition of scaled N N 1 Sm”odon S humeral

forces for each muscle attachmentsite to replicate extension

strain pOtential of the sabertooth caf, S. fataﬁs, to IlVIﬂg of the forelimb (red arrows). 2C) Incorporating external forces | strain pattern 'TlOSt | R‘;fjift”f
Iarge cats to simulate struggling prey (black arrows). - | resembles the lion.

Reference
Point 5

0 1.00E-1 2.00E-1 3.00E-1 4.00E-1

Von Mises Strain
Figure 4. Von Mises strain values from a series of five reference points on
RESU |tS the anterior surface of the humerus taken from proximal to distal.

Smilodon likely would have relied on their forelimbs
High Strain more during prey acquisition and processing than
Leopard | extant large cats because of their resistance to forces.

Smilodon

UtiIizin% their mechanically strong forelimbs would

have helped Smilodon protect their sabers during prey
acquisition and processing.
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