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Bout classification
The method to determine the transition between movement and non-movement bouts is an adjusted version of the algorithm described in [1]:

Smoothing Algorithm
1. Cumulative sum.  
Determine the cumulative sum
,    with     
 for .
Where  denotes the cumulative sum of  at time step  and  is calculated as:
where  is the instantaneous speed calculated at time .
2. Time Series.  Construct the time series  vs. .
3. Termination criterion.  Does a turning point exist within the generated time series?
- Yes: proceed to 4.
- No: one cannot effectively analyse this movement path; terminate procedure.
4. Max-min algorithm.  Determine turning points of the time series using the max-min algorithm (see Appendix 2 in [1]) for full algorithm).  Essentially, here the algorithm aims to find turning points (local maxima or minima) in the time series  vs. .  To do this a moving window of size  is applied to the time series and for the case when   a change is determined to have occurred if for the current maximum value of the cumulative sum at time ,  , we have  otherwise  is set at this max value and the method continues starting now at  (and similar for  finding a local minimum).   Therefore, in essence the value  represents the minimum size of a possible bout and is calculated by the algorithm to give the optimal value for identifying true transition behaviour.
5. Conclusion.  Classify turning points as either transitions from movement to stationary behaviour or vice-versa.
An example of the results of using this algorithm is demonstrated in Additional File 1, Figure S1.  
This algorithm requires calculating a value for the minimum possible length of a bout, ε, per beetle per experimental trial, which was found to range from 3 to 17. As this value was not fixed for all experimental trials, results were also calculated when using a fixed ε across all trials (calculated as the median value of all ε, which in the case for the sampling rate being 1Hz and the speed threshold taking value 5mm/s gave, ). However, this was not seen to significantly affect the outcome of the analysis (Additional File 1, Table S1-S2).  


[image: ]
Figure S1  Variation in instantaneous speed over time for a single  trial of an example beetle.  The red horizontal line represents the speed threshold value of 5 mm/s, which was used throughout the main analysis (other values were considered but did not qualitatively change the results; see Additional File 2).  The lower plot demonstrates how the smoothing algorithm designated bouts of movement (state 1) and non-movement (state 0).  The sampling rate used was 1 Hz.

	
	Restricted Power-law
	Exponential
	Weibull
	Log-normal

	Type of bout
	xmin
	Α
	λ (rate)
	γ (shape)
	α (scale)
	μ (mean)
	 (s.d.)

	All
	1
	1.33
	0.028
	0.97
	35.41
	3.07
	0.94

	Moving
	1
	1.28
	0.016
	0.96
	47.55
	3.39
	1.06

	Stationary
	1
	1.31
	0.020
	0.97
	32.97
	3.10
	0.99



Table S1 Parameter values for the best fit distributions when the median ε value was used in the smoothing algorithm.  Results shown are for same sampling rate of 1 Hz and threshold value of 5  mm/s as was used throughout the analysis in the main text 


	
	Restricted Power law
	Exponential
	Weibull
	Log-normal

	Bout type
	G2-Test
	K-S Test
	AIC
	G2-Test
	K-S Test
	AIC
	G2-Test
	K-S Test
	AIC
	G2-Test
	K-S Test
	AIC

	
	stat
	p
	stat
	p
	
	stat
	p
	stat
	p
	
	stat
	p
	stat
	p
	
	stat
	p
	stat
	p
	

	All
	119.70
	0
	0.419
	0
	3444
	33.016
	0.005
	0.207
	0
	2991
	31.000
	0.009
	0.177
	0
	2988
	27.314
	0.026
	0.117
	0
	2932

	Moving
	73.15
	0
	0.366
	0
	1828
	17.358
	0.298
	0.148
	0
	1568
	18.054
	0.260
	0.158
	0
	1571
	10.334
	0.798
	0.092
	0.112
	1553

	Stationary
	138.04
	0
	0.467
	0
	1599
	51.802
	0
	0.284
	0
	1419
	43.382
	0
	0.200
	0
	1409
	37.514
	0.001
	0.142
	0.002
	1401



Table S2 Results of the statistical tests for each best fitting distribution when the median ε value was used in the smoothing algorithm.  Results shown are for the same sampling rate of 1Hz and threshold value of 5 mm/s as was used throughout the analysis in the main text.  These results show that the favoured distribution was the log-normal for the distribution of movement bouts, stationary bouts and combined movement and stationary bouts.  Comparing these with the findings with a varying epsilon (see Main Text; Additional File 3) shows no qualitative difference.
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