
Table S1. Precision thresholds by individual and degree of freedom 
Individual ID Tx (mm) Ty (mm) Tz (mm) Rx (deg) Ry (deg) Rz (deg) 

Pig 20 0.474 0.919 0.505 0.548 0.199 0.380 

Pig 21 0.0834 0.145 0.0707 0.149 0.170 0.416 

Table S2. Timing and variance of tongue Tx 

Maximum Tx Timing (variance) Minimum Tx Timing (variance) 

Chew Cycles Drink Cycles Chew Cycles Drink Cycles 

Anterior 71.3% (2.4) 1.2% (17) 10.4% (12.7) 25.8% (16.1) 

Posterior 78.8% (4.6) 87.1% (18.5) 43.2% (1.5) 30.3% (10.0) 

Values are reported as a percentage of standardized cycle time. 
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Figure S1. Schematic demonstrating interpretation of 95% highest posterior density intervals 

(HPDs). (A) An HPD of (25.0, 75.0), shown by the shaded area, indicates there is a 95% 

probability that the posterior mean is contained within this range. (B) An HPD of (75.0, 25.0) 

includes the cycle start, as indicated by the shaded region, as the start HPD position is higher 

than the end HPD position. Non-overlapping HPDs indicate a difference between behaviors 

whereas overlapping HPDs indicate a null hypothesis cannot be rejected. (A) and (C) have 

overlapping HPDs (from 25-35% of cycle duration), and therefore are not statistically different. 

The same is true for (B) and (C) as they also have overlapping HPDs (from 15-25% of cycle 

duration). (B) and (D) also overlap. Because the HPD for (D) is contained within (B), they are 

not statistically different. (A) and (D), and (C) and (D) do not have overlapping HPDs, and 

therefore have significantly different means. 
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Figure S2. Graphs of the 6 DoF during 1.6 seconds of feeding (left) and drinking (right) from 

Individual 21. Translations are shown on the top and rotations are on the bottom. Shaded 

area represents the precision threshold about the sequence mean. * next to each shaded 

area indicates the DoF exceeds the precision thresholds.  
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Figure S3. Both behaviors have a similar proportion of opening and closing phases. However, 

FO contributes more to total cycle duration for chewing cycles than O2 does for drinking 

cycles. Mean phase duration as a percentage of standardized gape cycle are shown for 

chewing (left) and drinking (right). Each wedge represents the proportion of mean total gape 

cycle duration for each phase. Chewing phases are: FC, fast close; SC, slow close; SO, slow 

open; and FO, fast open. Drinking phases are: C, close; O1, open 1; and O2, open 2. 
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Figure S4. The average velocity of jaw pitch differs between chewing and drinking. Each 

datapoint represents the cycle duration and the corresponding maximum pitch (i.e., minimum 

Rz value) for a cycle. The least squares linear regression line and corresponding R2 are shown 

for chewing cycles (open markers) and drinking cycles (solid markers). Individual 20 is 

represented by circles and Individual 21 by squares. 
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Movie 1. Fluoroscopy videos of Individual 20 chewing a piece of apple and drinking. 

Movie 2. XROMM animations of Individual 20 chewing a piece of apple and drinking. 
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http://movie.biologists.com/video/10.1242/jeb.239509/video-1
http://movie.biologists.com/video/10.1242/jeb.239509/video-2



