Additional file 3
Complete data analysis for all sampling rates and speed thresholds
Results detailed here include fitting distributions to the turning angles (Additional File 3, Tables S1-S2), instantaneous speeds (Additional File 3, Tables S3-8) and bout durations (Additional File 3, Tables S9-S10) for all combinations of the sampling rates (2 Hz, 1 Hz, 0.5 Hz and 0.2 Hz) and speed threshold (15 mm/s, 10 mm/s 5 mm/s and no threshold value).  In the case of the turning angles (Additional File 3, Tables S1-S2), neither the Kuiper nor the Watson tests accepted either the wrapped Cauchy or the wrapped normal distributions. However, when comparing between the two, the AIC preferred the wrapped Cauchy distribution in all cases, and visual comparison confirmed that the wrapped Cauchy was a closer fit to the data.
Comparing the instantaneous speeds at differing sampling rates and speed thresholds, the results reveal that there was no clear likely best-fit distribution, as the preference for a particular distribution varied based on the speed threshold value regardless of the sampling rate; with a propensity for exponential and Weibull distributions when the speed threshold is high and a log-normal distribution for lower values of the threshold.  Additional File 3, Tables S3-S5. present the results of fitting distributions to the tail of the data, that is the data which was greater than the optimal xmin value of the best-fit power law distribution, which was used to infer the presence of a heavy-tailed distribution.  As was mentioned in the main text (Section 3.2), the findings indicate that at any sampling rate and threshold value the power-law was not favoured over the other distributions.
In comparing the bout durations, distributions were considered for the length of moving bouts only, stationary bouts only and both moving and stationary combined.  Additional File 3, Tables S9-S10 Indicate that both the log-normal or Weibull distributions were accepted for certain combinations of the sampling rate and speed threshold, although, the AIC generally favoured the log-normal distribution over the Weibull.  Data was not considered for no threshold value as this resulted in no stationary bouts (section 2.3.1 of the main text). Similarly, when the threshold value was too high (15 mm/s) or the sampling rate too low (0.2 Hz) the number of bouts measured was too small to give meaningful or accurate results and so have been omitted.  Although, discerning an appropriate distribution for the frequency of the bouts was not clear, an inverse relationship between the lengths of consecutive bouts was observed (Additional File 3, Figure S1A).  That is, longer bouts were followed by shorter ones and vice versa, and medium length bouts were followed by bouts of similar length.  Although (Additional File 3, Figure S1B-C), demonstrates that this is an expected result given the distribution found which best describes the bout lengths.
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Figure S1 Comparing the lengths of following bouts.  (A) displays the length of a completed bout compared to the length of the following completed bout, taken from the beetle data.  The curve plotted in black shows the line of form , where  is a constant shown in top right hand corner of the plot, which accounts for 90% of the plot points being located between the curve and the axes.   Comparing this inverse relationship with the expected results from simulated models where the lengths of bouts were drawn from the best fitting log-normal distribution (B) and a uniform distribution (C) shows the similarity between the actual results and predicted log-normal results.  This demonstrates that this inverse relationship between bout lengths is most likely due to the lognormal distribution of the lengths of bouts.  Data was calculated with a sampling size of 1 Hz and speed threshold of 5 mm/s,


	


	
	
	Wrapped Cauchy
	von Mises

	
	
	
	Watson test
	Kuiper test
	AIC
	Watson test
	Kuiper test
	AIC

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	Number of points
	statistic (U2)
	p-value
	statistic (V)
	p-value
	
	statistic (U2)
	p-value
	statistic (V)
	p-value
	

	2
	none
	39534
	37.045
	<0.01
	29.148
	<0.01
	71744.16
	342.2524
	<0.01
	54.7352
	<0.01
	95325.86

	
	5
	20155
	2.8369
	<0.01
	7.0981
	<0.01
	20356.18
	125.6914
	<0.01
	32.6401
	<0.01
	29315.92

	
	10
	12223
	3.2087
	<0.01
	7.4731
	<0.01
	7318.787
	71.0998
	<0.01
	24.7016
	<0.01
	12412.84

	
	15
	7028
	2.1223
	<0.01
	6.0109
	<0.01
	3007.066
	37.4251
	<0.01
	18.1023
	<0.01
	5641.406

	1
	none
	19734
	8.8988
	<0.01
	14.7254
	<0.01
	32661.86
	164.3228
	<0.01
	38.0826
	<0.01
	44129.71

	
	5
	10011
	2.4193
	<0.01
	6.7936
	<0.01
	7031.784
	51.9381
	<0.01
	21.0598
	<0.01
	10668.31

	
	10
	5900
	1.9623
	<0.01
	6.1516
	<0.01
	2181.849
	29.1009
	<0.01
	15.7044
	<0.01
	4249.526

	
	15
	3356
	1.1261
	<0.01
	4.7802
	<0.01
	966.559
	16.2974
	<0.01
	11.9061
	<0.01
	2129.47

	0.5
	none
	9834
	1.9588
	<0.01
	7.6059
	<0.01
	16403.39
	61.9318
	<0.01
	23.4196
	<0.01
	20787.61

	
	5
	5040
	1.2417
	<0.01
	4.7511
	<0.01
	4275.96
	18.824
	<0.01
	12.9362
	<0.01
	5454.31

	
	10
	2900
	0.9912
	<0.01
	4.4125
	<0.01
	1580.272
	9.9763
	<0.01
	9.4965
	<0.01
	2181.111

	
	15
	1580
	0.6161
	<0.01
	3.5536
	<0.01
	724.7004
	5.1869
	<0.01
	6.8364
	<0.01
	1036.83

	0.2
	none
	3894
	0.3281
	<0.01
	2.8823
	<0.01
	7747.179
	14.2082
	<0.01
	11.559
	<0.01
	8803.505

	
	5
	2024
	0.4467
	<0.01
	3.068
	<0.01
	2501.256
	5.3992
	<0.01
	7.018
	<0.01
	2772.177

	
	10
	1131
	0.2489
	0.01 < p < 0.025
	2.6106
	<0.01
	1114.658
	3.0138
	<0.01
	5.3566
	<0.01
	1252.11

	
	15
	604
	0.1187
	> 0.10
	2.0013
	<0.01
	535.0097
	1.5012
	<0.01
	3.9792
	<0.01
	584.0033



Table S1. Statistical test results for the turning angle distributions at all considered sampling rates and speed threshold values.



	
	
	Wrapped Cauchy
	von Mises

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	μ
	ρ
	μ
	κ

	2
	none
	-0.001
	0.814
	-0.0108
	2.1842

	
	5
	0.0026
	0.8413
	0.0041
	4.5583

	
	10
	0.0049
	0.8653
	0.0055
	6.7311

	
	15
	0.0028
	0.8745
	0.0037
	8.192

	1
	none
	0
	0.8192
	-0.0108
	2.1842

	
	5
	0.0045
	0.8586
	0.0011
	6.4313

	
	10
	0.0053
	0.8768
	0.0085
	8.8482

	
	15
	0.0026
	0.8814
	0.0024
	9.5947

	0.5
	none
	-0.0001
	0.8049
	0.0019
	2.7213

	
	5
	0.0066
	0.8466
	0.0094
	6.3378

	
	10
	0.0105
	0.8649
	0.0135
	8.5942

	
	15
	-0.0034
	0.8694
	0.0031
	9.4126

	0.2
	none
	0.0061
	0.7553
	0.0175
	2.4435

	
	5
	0.0004
	0.8154
	0.0189
	4.9129

	
	10
	0.0042
	0.8365
	0.0207
	6.2121

	
	15
	-0.0085
	0.8454
	0.0006
	7.0781



Table S2 MLE for the parameters of the Wrapped Cauchy and von Mises distributions when considering the turning angle distribution for all considered sampling rates and speed threshold values.




	
	
	 
	
	Power-law (MLE)
	 
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	Number of points
	xmin
	K-S Statistic
	p-value
	AIC
	K-S Statistic
	p-value
	AIC
	K-S Statistic
	p-value
	AIC
	K-S Statistic
	p-value
	AIC

	2
	none
	1473
	34.4
	0.0517
	0
	9565
	0.0326
	0.087
	9481
	0.0334
	0.075
	9481
	0.0762
	0
	9835

	
	5
	1506
	33.2
	0.056
	0
	9788
	0.0321
	0.09
	9690
	0.0327
	0.08
	9691
	0.0767
	0
	10059

	
	10
	1422
	33.8
	0.0691
	0
	9250
	0.0344
	0.07
	9139
	0.0348
	0.064
	9141
	0.0783
	0
	9467

	
	15
	1537
	33
	0.0718
	0
	10073
	0.0306
	0.112
	9909
	0.0318
	0.089
	9909
	0.0724
	0
	10297

	1
	none
	6047
	10.7
	0.0715
	0
	40149
	0.0406
	0
	39710
	0.0275
	0
	39698
	0.0594
	0
	40699

	
	5
	5499
	10.7
	0.1027
	0
	37477
	0.0416
	0
	36196
	0.0245
	0.003
	36178
	0.0694
	0
	37319

	
	10
	620
	33.7
	0.0576
	0.032
	3827
	0.0332
	0.503
	3784
	0.0344
	0.454
	3785
	0.0713
	0.004
	3898

	
	15
	608
	33.9
	0.0647
	0.012
	3758
	0.0343
	0.473
	3707
	0.0351
	0.443
	3708
	0.0731
	0.003
	3829

	0.5
	none
	2884
	10.1
	0.0698
	0
	19110
	0.0464
	0
	18630
	0.0339
	0.003
	18626
	0.0601
	0
	19161

	
	5
	2711
	10.6
	0.099
	0
	18176
	0.0472
	0
	17546
	0.0359
	0.002
	17543
	0.0633
	0
	18039

	
	10
	265
	33.7
	0.0547
	0.402
	1550
	0.0445
	0.672
	1532
	0.0444
	0.674
	1534
	0.0834
	0.05
	1588

	
	15
	286
	33.1
	0.0608
	0.237
	1688
	0.0394
	0.766
	1663
	0.0399
	0.752
	1665
	0.0773
	0.066
	1739

	0.2
	none
	1201
	10.6
	0.0744
	0
	7591
	0.039
	0.052
	7558
	0.0346
	0.114
	7560
	0.0633
	0
	7761

	
	5
	596
	15.3
	0.1058
	0
	3940
	0.0525
	0.075
	3813
	0.0438
	0.202
	3811
	0.0833
	0.001
	4009

	
	10
	232
	24.9
	0.1269
	0.001
	1445
	0.0868
	0.061
	1401
	0.0635
	0.307
	1394
	0.1132
	0.005
	1458

	
	15
	225
	25.2
	0.1414
	0
	1408
	0.0885
	0.059
	1353
	0.066
	0.282
	1347
	0.1182
	0.004
	1412



Table S3  Statistical test results for the instantaneous speed distribution at every considered sampling rate and speed threshold value, for the tail of the data only (calculated from the xmin value given by the power-law distribution). 


	
	
	 
	Power-law (MLE)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	Number of points
	G2-Stat
	p-value
	G2-Stat
	p-value
	G2-Stat
	p-value
	G2-Stat
	p-value

	2
	none
	1473
	97.566
	0
	54.64
	0
	53.615
	0
	190.7
	0

	
	5
	1506
	112.64
	0
	58.968
	0
	58.061
	0
	201.06
	0

	
	10
	1422
	117.29
	0
	53.266
	0
	52.863
	0
	181.8
	0

	
	15
	1537
	152.07
	0
	60.955
	0
	59.907
	0
	199.73
	0

	1
	none
	6047
	474.71
	0
	127.95
	0
	105.87
	0
	467.07
	0

	
	5
	5499
	788.32
	0
	139.6
	0
	115.05
	0
	505.81
	0

	
	10
	620
	43.795
	0
	35.258
	0.013
	36.2
	0.009973
	71.707
	0

	
	15
	608
	51.591
	0
	40.38
	0.002916
	40.75
	0.002605
	76.507
	0

	0.5
	none
	2884
	217.46
	0
	80.254
	0
	68.17
	0
	216.77
	0

	
	5
	2711
	348.12
	0
	69.982
	0
	59.646
	0
	205.26
	0

	
	10
	265
	12.721
	0.5486
	18.402
	0.4958
	18.35
	0.4992
	30.416
	0.04674

	
	15
	286
	14.722
	0.3974
	13.115
	0.8326
	13.27
	0.8244
	27.999
	0.08345

	0.2
	none
	1201
	73.223
	0
	38.13
	0.005713
	35.757
	0.0113
	66.537
	0

	
	5
	596
	79.829
	0
	26.142
	0.1263
	26.044
	0.129
	70.962
	0

	
	10
	232
	37.324
	0
	24.979
	0.1612
	22.017
	0.2834
	39.791
	0.003486

	
	15
	225
	40.923
	0
	23.062
	0.2346
	19.279
	0.4391
	37.747
	0.006391



Table S4 Similar to Additional File 3, Table S3, results of the G-Test for the distribution of instantaneous speed.  Results are for the tail of the data only.



	
	
	 
	Power-law (MLE)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	Number of points
	α
	xmin
	λ (rate)
	γ (shape)
	α (scale)
	μ (mean)
	σ2 (s.d.)

	2
	None
	1473
	5.56
	34.39
	0.109
	1.02
	9.27
	1.65
	1.31

	
	5
	1506
	4.86
	33.2
	0.109
	1.02
	9.24
	1.64
	1.32

	
	10
	1422
	4.37
	33.76
	0.109
	1.02
	9.21
	1.64
	1.31

	
	15
	1537
	3.68
	32.95
	0.108
	1.03
	9.35
	1.66
	1.3

	1
	None
	6047
	2.69
	10.73
	0.102
	0.96
	9.65
	1.66
	1.33

	
	5
	5499
	2.19
	10.68
	0.101
	0.95
	9.68
	1.65
	1.38

	
	10
	620
	4.84
	33.68
	0.129
	1.03
	7.85
	1.49
	1.26

	
	15
	608
	4.21
	33.86
	0.129
	1.02
	7.8
	1.48
	1.29

	0.5
	None
	2884
	2.79
	10.11
	0.108
	0.96
	9.15
	1.61
	1.34

	
	5
	2711
	2.22
	10.63
	0.107
	0.97
	9.23
	1.62
	1.34

	
	10
	265
	5.42
	33.73
	0.151
	1
	6.6
	1.29
	1.32

	
	15
	286
	4.49
	33.11
	0.149
	1.01
	6.74
	1.32
	1.34

	0.2
	None
	1201
	2.82
	10.55
	0.117
	0.99
	8.5
	1.55
	1.3

	
	5
	596
	2.81
	15.33
	0.111
	1.06
	9.2
	1.65
	1.34

	
	10
	232
	3.67
	24.91
	0.133
	1.19
	7.94
	1.56
	1.16

	
	15
	225
	3.04
	25.24
	0.135
	1.17
	7.8
	1.53
	1.19



Table S5 Parameter values calculated for the instantaneous speed distribution for the tail of the data only.


	
	
	 
	Power-law (restricted)
 (xmin=speed cut-off)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	Number of points
	K-S Statistic
	p-value
	AIC
	K-S Statistic
	p-value
	AIC
	K-S Statistic
	p-value
	AIC
	K-S Statistic
	p-value
	AIC

	2
	none
	39600
	0.1795
	0
	255834
	0.1471
	0
	229424
	0.1359
	0
	228179
	0.2205
	0
	225598

	
	5
	20188
	0.249
	0
	136383
	0.0274
	0
	125141
	0.0253
	0
	124411
	0.0691
	0
	122780

	
	10
	12244
	0.1349
	0
	81086
	0.0417
	0
	75167
	0.0209
	0
	74862
	0.0579
	0
	74333

	
	15
	7039
	0.107
	0
	49828
	0.0245
	0
	44916
	0.0217
	0.003
	44465
	0.078
	0
	44466

	1
	none
	19800
	0.1811
	0
	128277
	0.1202
	0
	116833
	0.1158
	0
	116233
	0.2046
	0
	114963

	
	5
	10045
	0.2418
	0
	66472
	0.0266
	0
	61302
	0.0253
	0
	60915
	0.0692
	0
	60228

	
	10
	5919
	0.2188
	0
	38818
	0.0405
	0
	35861
	0.0281
	0
	35646
	0.0605
	0
	35445

	
	15
	3365
	0.1137
	0
	23603
	0.0328
	0.001
	21154
	0.0276
	0.012
	20844
	0.0857
	0
	20891

	0.5
	none
	9900
	0.1865
	0
	64725
	0.0998
	0
	59457
	0.0938
	0
	59113
	0.195
	0
	58505

	
	5
	5074
	0.2341
	0
	32856
	0.0283
	0.001
	30309
	0.0281
	0.001
	30078
	0.0652
	0
	29705

	
	10
	2918
	0.2122
	0
	18727
	0.046
	0
	17380
	0.0343
	0.002
	17265
	0.0586
	0
	17158

	
	15
	1591
	0.2552
	0
	11093
	0.0492
	0.001
	9944
	0.0316
	0.083
	9770
	0.0979
	0
	9816

	0.2
	none
	3960
	0.1928
	0
	26104
	0.0759
	0
	24162
	0.0806
	0
	23990
	0.1737
	0
	23783

	
	5
	2058
	0.2453
	0
	13063
	0.0254
	0.141
	12053
	0.0288
	0.065
	11933
	0.0699
	0
	11765

	
	10
	1149
	0.2035
	0
	7087
	0.0426
	0.031
	6630
	0.0327
	0.17
	6581
	0.07
	0
	6543

	
	15
	613
	0.2444
	0
	4057
	0.051
	0.083
	3675
	0.0396
	0.291
	3610
	0.0804
	0.001
	3618



Table S6 Statistical test results for the speed distribution at every sampling rate and speed threshold value, for the whole data set (the xmin value was fixed at the speed cut off threshold value) 


	
	 
	Power-law (restricted)
 (xmin=speed cut-off)
	Exponential
	Weibull
	Log-normal

	Speed cut-off (mm/s)
	Number of points
	G2-Stat
	p-value
	G2-Stat
	p-value
	G2-Stat
	p-value
	G2-Stat
	p-value

	none
	39600
	14849
	0
	327.23
	0
	296
	0
	1232.1
	0

	5
	20188
	6158.5
	0
	191.51
	0
	172.68
	0
	1258.7
	0

	10
	12244
	4145.9
	0
	213.83
	0
	160.31
	0
	1005.9
	0

	15
	7039
	250.82
	0
	111.24
	0
	97.322
	0
	803.59
	0

	none
	19800
	7586.6
	0
	208.37
	0
	271.91
	0
	570.9
	0

	5
	10045
	3545.2
	0
	122.2
	0
	117.36
	0
	594.79
	0

	10
	5919
	2148.3
	0
	129.82
	0
	106.78
	0
	437.15
	0

	15
	3365
	103.15
	0
	73.686
	0
	48.433
	0
	372.1
	0

	none
	9900
	3818
	0
	69.769
	0
	147.03
	0
	250.02
	0

	5
	5074
	1813.6
	0
	66.227
	0
	65.857
	0
	252.52
	0

	10
	2918
	981.76
	0
	75.85
	0
	64.231
	0
	212.87
	0

	15
	1591
	898.04
	0
	46.329
	0
	30.643
	0.006218
	180.75
	0

	none
	3960
	1587.8
	0
	36.44
	0
	81.035
	0
	125.79
	0

	5
	2058
	749.94
	0
	39.072
	0
	40.523
	0
	98.501
	0

	10
	1149
	384.16
	0
	28.243
	0.01321
	22.594
	0.06721
	60.804
	0

	15
	613
	315.25
	0
	24.079
	0.04483
	25.19
	0.03274
	56.18
	0



Table S7 Similar to Additional File 3, Table S6, with additional results of the G-Test.   Results are for the whole data set.




	
	
	 
	Power-law (restricted)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	Number of points
	α
	xmin
	λ (rate)
	γ (shape)
	α (scale)
	μ (mean)
	σ2 (s.d.)

	2
	None
	39600
	1.502
	0
	0.118
	0.526
	5.817
	0.445
	3.256

	
	5
	20188
	1.497
	5
	0.098
	0.988
	10.12
	1.736
	1.277

	
	10
	12244
	1.499
	10
	0.098
	0.943
	9.979
	1.686
	1.350

	
	15
	7039
	1.470
	15
	0.089
	1.029
	11.31
	1.851
	1.291

	1
	None
	19800
	1.509
	0
	0.121
	0.579
	6.10
	0.620
	2.99

	
	5
	10045
	1.508
	5
	0.103
	0.992
	9.668
	1.690
	1.28

	
	10
	5919
	1.503
	10
	0.102
	0.965
	9.687
	1.667
	1.329

	
	15
	3365
	1.475
	15
	0.094
	1.066
	10.87
	1.826
	1.268

	0.5
	None
	9900
	1.516
	0
	0.123
	0.638
	6.424
	0.794
	2.732

	
	5
	5074
	1.512
	5
	0.109
	0.999
	9.200
	1.644
	1.270

	
	10
	2918
	1.517
	10
	0.108
	0.966
	9.158
	1.609
	1.340

	
	15
	1591
	1.484
	15
	0.098
	1.100
	10.516
	1.804
	1.267

	0.2
	None
	3960
	1.524
	0
	0.126
	0.714
	6.731
	0.973
	2.418

	
	5
	2058
	1.530
	5
	0.116
	1.022
	8.665
	1.597
	1.251

	
	10
	1149
	1.538
	10
	0.118
	0.973
	8.406
	1.529
	1.320

	
	15
	613
	1.509
	15
	0.110
	1.091
	9.369
	1.689
	1.233

	
	
	
	
	
	
	
	
	
	


 
Table S8 Parameter values calculated for the speed distribution for the whole data set.



	All Bouts
	
	Power-law (restricted)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	xmin
	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
	

	2
	5
	0.5
	147.17
	0
	0.393
	0
	5593
	42.001
	0.002
	0.163
	0
	4997
	30.068
	0.051
	0.12
	0
	4986
	33.128
	0.006
	0.095
	0
	4852

	
	10
	0.5
	79.225
	0
	0.435
	0
	5515
	38.11
	0.006
	0.159
	0
	4892
	26.862
	0.108
	0.154
	0
	4883
	13.855
	0.792
	0.099
	0
	4701

	1
	5
	1
	117.38
	0
	0.390
	0
	3364
	29.517
	0.058
	0.107
	0.002
	2976
	26.562
	0.115
	0.11
	0.001
	2977
	21.854
	0.292
	0.072
	0.078
	2902

	
	10
	1
	92.14
	0
	0.438
	0
	3542
	37.948
	0.006
	0.163
	0
	3111
	38.141
	0.006
	0.162
	0
	3113
	32.479
	0.028
	0.114
	0
	2986

	0.5
	5
	2
	96.196
	0
	0.398
	0
	1865
	23.963
	0.198
	0.143
	0.001
	1612
	25.352
	0.149
	0.108
	0.025
	1609
	20.298
	0.377
	0.078
	0.195
	1566

	
	10
	2
	78.96
	0
	0.377
	0
	1696
	31.515
	0.035
	0.14
	0.002
	1477
	31.099
	0.039
	0.112
	0.022
	1474
	20.441
	0.369
	0.06
	0.536
	1436

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Moving Bouts
	
	Power-law (restricted)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	xmin
	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
	

	2
	5
	0.5
	141.56
	0
	0.385
	0
	2928
	37.486
	0.007
	0.102
	0.011
	2582
	30.537
	0.045
	0.086
	0.05
	2582
	24.226
	0.188
	0.08
	0.078
	2541

	
	10
	0.5
	79.666
	0
	0.432
	0
	2738
	27.555
	0.092
	0.139
	0
	2363
	32.858
	0.025
	0.126
	0.001
	2365
	15.397
	0.697
	0.085
	0.054
	2292

	1
	5
	1
	113.15
	0
	0.368
	0
	1760
	26.489
	0.117
	0.083
	0.216
	1550
	24.436
	0.18
	0.091
	0.14
	1552
	16.895
	0.597
	0.049
	0.837
	1525

	
	10
	1
	93.094
	0
	0.453
	0
	1726
	32.261
	0.029
	0.196
	0
	1490
	41.208
	0.002
	0.159
	0
	1488
	33.806
	0.019
	0.094
	0.09
	1432

	0.5
	5
	2
	94.111
	0
	0.408
	0
	974
	22.783
	0.247
	0.142
	0.041
	840
	24.251
	0.187
	0.122
	0.117
	839
	18.24
	0.561
	0.076
	0.642
	822

	
	10
	2
	80.961
	0
	0.380
	0
	804
	28.548
	0.073
	0.156
	0.027
	695
	27.964
	0.084
	0.102
	0.314
	693
	18.412
	0.48
	0.068
	0.811
	673

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Non-moving Bouts
	
	Power-law (restricted)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	xmin
	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
	

	2
	5
	0.5
	27.703
	0.01
	0.414
	0
	2668
	100.72
	0
	0.147
	0
	2407
	60.513
	0
	0.157
	0
	2396
	44.569
	0
	0.103
	0.011
	2300

	
	10
	0.5
	55.006
	0
	0.439
	0
	2782
	107.35
	0
	0.211
	0
	2519
	58.785
	0
	0.171
	0
	2501
	43.453
	0.001
	0.117
	0.002
	2406

	1
	5
	1
	58.884
	0
	0.417
	0
	1607
	38.405
	0.005
	0.132
	0.009
	1420
	34.773
	0.015
	0.141
	0.004
	1422
	29.876
	0.053
	0.11
	0.045
	1373

	
	10
	1
	83.4
	0
	0.424
	0
	1820
	73.289
	0
	0.177
	0
	1618
	64.136
	0
	0.156
	0
	1618
	55.506
	0
	0.131
	0.004
	1553

	0.5
	5
	2
	96.775
	0
	0.408
	0
	895
	29.755
	0.055
	0.162
	0.015
	772
	31.026
	0.04
	0.121
	0.132
	771
	19.605
	0.419
	0.106
	0.252
	745

	
	10
	2
	77.426
	0
	0.385
	0
	895
	26.728
	0.111
	0.131
	0.09
	779
	28.235
	0.079
	0.126
	0.11
	779
	20.212
	0.382
	0.09
	0.457
	761



Table S9 Statistical test results for the bout distributions.  4 distributions were considered.  Sampling size of 0.2 Hz was not included as there were too few bouts to give reliable results, and similar for speed threshold value of 15 mm/s.  The case for no speed threshold was also not considered as the data returned few non-moving bouts.  Results are for the data as a whole with the fixed xmin value at the minimum non-zero value of the data.
	  All Bouts
	
	
	
	
	
	
	
	
	
	

	
	
	Power-law (restricted)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	α
	xmin
	λ (rate)
	γ (shape)
	α (scale)
	μ (mean)
	σ2 (s.d.)

	2
	5
	0.5
	1.30
	0.019
	0.89
	50.23
	3.36
	1.06

	
	10
	0.5
	1.30
	0.020
	0.91
	46.00
	3.31
	0.97

	1
	5
	1
	1.32
	0.025
	0.96
	39.30
	3.15
	1.00

	
	10
	1
	1.34
	0.034
	1.00
	29.77
	2.92
	0.88

	0.5
	5
	2
	1.35
	0.038
	1.13
	27.46
	2.87
	0.86

	
	10
	2
	1.37
	0.044
	1.13
	23.79
	2.72
	0.87

	
	
	
	
	
	
	
	
	

	Moving Bouts
	
	
	
	
	
	
	

	
	
	Power-law (restricted)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	α
	xmin
	λ (rate)
	γ (shape)
	α (scale)
	μ (mean)
	σ2 (s.d.)

	2
	5
	0.5
	1.28
	0.016
	0.94
	59.52
	3.54
	1.08

	
	10
	0.5
	1.30
	0.024
	1.04
	42.15
	3.28
	0.89

	1
	5
	1
	1.30
	0.022
	0.97
	45.73
	3.30
	1.04

	
	10
	1
	1.35
	0.039
	1.12
	27.07
	2.87
	0.82

	0.5
	5
	2
	1.34
	0.035
	1.14
	30.48
	2.97
	0.88

	
	10
	2
	1.39
	0.053
	1.20
	20.27
	2.59
	0.81

	
	
	
	
	
	
	
	
	

	[bookmark: _GoBack]Non-moving Bouts
	
	
	
	
	
	
	

	
	
	Power-law (restricted)
	Exponential
	Weibull
	Log-normal

	Sampling rate (Hz)
	Speed cut-off (mm/s)
	α
	xmin
	λ (rate)
	γ (shape)
	α (scale)
	μ (mean)
	σ2 (s.d.)

	2
	5
	0.5
	1.31
	0.022
	0.86
	41.65
	3.19
	1.00

	
	10
	0.5
	1.30
	0.018
	0.84
	49.76
	3.35
	1.04

	1
	5
	1
	1.33
	0.030
	0.97
	33.13
	3.00
	0.94

	
	10
	1
	1.34
	0.030
	0.94
	32.46
	2.98
	0.93

	0.5
	5
	2
	1.36
	0.043
	1.14
	24.46
	2.77
	0.81

	
	10
	2
	1.35
	0.038
	1.11
	27.39
	2.85
	0.90



Table S10 MLE for the parameters of the four distributions considered for the distribution of the bout lengths.
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