Additional File 5
Categorisation of movement paths as a BRW or a CRW
Here we discuss the methods used to categorise the movement of the beetles as either a CRW or a BRW at both the individual and population level.  
It was noted in the main text that at the population level a slight preference in global direction was found (section 3.3). However, when looking at the individual level this apparent preferential angle can be explained by comparing the initial orientation of the beetles along with their final positions. Additional File 5, Figure S1A shows the direction of each individual trial run at the beginning of the experiment, represented as a unit vector in the given direction (the direction was calculated by calculating the mean orientation across the first 10 moving steps of the trial).  Additional File 5, Figure S1B shows the final location of the beetle for each trial run represented as a unit vector in the direction of the final position.  These figures demonstrate that whilst the initial distribution of orientation angles appears to be concentrated towards the top-right quadrant and away from the bottom-left, the final positions of the beetles have become more uniform in distribution.  Hence, we conclude that at the population level, there is no consistent long-term global preferred direction of movement, and the slight preference in global orientation found when analysing all steps of the movement paths is due to the initial distribution of movement directions.
A direct method of determining if a movement path is better described by either a CRW or BRW is to calculate the Marsh-Jones ∆-statistic [1] (section 2.3.3); given by:

where,  is the global orientation and  is the turning angle, at time . 
Turning angles are calculated as the angle between the direction of successive steps and the global orientation of a given time step is calculated as the angle between the direction at that time step and the positive y-axis.  The expected values of the Δ statistic are calculated by extensive simulations using the equivalent number of data points as found in the observed data, therefore, the value of the statistic depends upon both the number of individuals and the number of time steps.  The global orientation and turning angles for these simulations are drawn from distributions with resultant vectors calculated directly from the global orientations and turning angles of the observed data.  
The analysis of the results of calculating the ∆-statistic is given in the main text, section 3.3.
Additional File 5, Table S1 shows how the Δ statistic classified each individual trial, with 5 trials corresponding to a CRW and only one as a BRW.  The remaining trials could not be determined as being either type of random walk.

[image: ]
Figure S1 (A) orientation of all the individual trials (shown as a unit vector in the direction of the angle of orientation) at the start of the experiment (orientation was taken as the mean of the first 10 steps of movement).  In contrast (B) shows the final location of the beetle at the end of the experiment (shown as a unit vector in the direction of the final location).  Each individual colour represents an individual beetle, as in Figures in the main text.


	Beetle
	Trial
	∆ observed
	Predicted ∆ (BRW)
	Predicted ∆ (CRW)

	1
	1
	-0.0151
	(-0.0079, 0.0626)
	(-1.0111, -0.4215)

	2
	1
	-0.0145
	(0.1441, 0.2113)
	(-0.7498, -0.6336)

	3
	1
	-0.0779
	(0.2214, 0.2385)
	(-0.6161, -0.5434)

	4
	1
	-0.1473
	(0.1567, 0.2196)
	(-0.87, -0.6652)

	5
	1
	0.0433
	(0.1669, 0.225)
	(-0.644, -0.5636)

	6
	1
	0.0753
	(0.1048, 0.1836)
	(-0.719, -0.619)

	7
	1
	-0.0954
	(0.0751, 0.1594)
	(-0.9646, -0.5823)

	8
	1
	-0.2887
	(0.0875, 0.1624)
	(-0.4506, -0.4046)

	9*
	1*
	-0.4143*
	(-0.0077, 0.0266)*
	(-0.4263, -0.3827)*

	10
	1
	-0.111
	(0.1157, 0.193)
	(-0.9065, -0.6538)

	11
	1
	-0.0984
	(0.1011, 0.1816)
	(-0.9191, -0.6444)

	12
	1
	-0.5412
	(0.0486, 0.123)
	(-0.6497, -0.5705)

	13
	1
	-0.1998
	(0.2153, 0.2386)
	(-0.6238, -0.5488)

	14*
	1*
	-0.2871*
	(-0.0073, 0.024)*
	(-0.2995, -0.2678)*

	15
	1
	-0.3388
	(0.205, 0.2378)
	(-0.7348, -0.6249)

	16
	1
	0.0768
	(0.0845, 0.1659)
	(-0.7536, -0.6344)

	17
	1
	-0.3343
	(0.1587, 0.2194)
	(-0.6182, -0.544)

	18
	1
	-0.0491
	(0.2226, 0.2374)
	(-0.5038, -0.4521)

	19
	1
	-0.1062
	(0.2252, 0.2376)
	(-0.5697, -0.5057)

	20
	1
	-0.1286
	(0.166, 0.2251)
	(-0.8259, -0.664)

	21
	1
	-0.1229
	(0.2069, 0.2389)
	(-0.7173, -0.6145)

	22
	1
	-0.0939
	(0.2208, 0.2378)
	(-0.5412, -0.4822)

	1
	2
	-0.1798
	(0.1929, 0.2347)
	(-0.5347, -0.4768)

	2
	2
	0.0821
	(0.2045, 0.2381)
	(-0.5134, -0.4588)

	3
	2
	-0.135
	(0.2067, 0.2394)
	(-0.7297, -0.623)

	4†
	2†
	0.0217†
	(0.0147, 0.0929)†
	(-0.9175, -0.6462)†

	5*
	2*
	-0.4462*
	(-0.0029, 0.0405)*
	(-0.4584, -0.4112)*

	6
	2
	0.0636
	(0.2094, 0.2395)
	(-0.5196, -0.4638)

	7
	2
	-0.1473
	(0.2065, 0.2389)
	(-0.5373, -0.4801)

	8
	2
	-0.0093
	(0.1448, 0.2095)
	(-0.2616, -0.2335)

	9
	2
	-0.0559
	(0.0417, 0.1143)
	(-0.1471, -0.1266)

	10
	2
	0.044
	(0.1911, 0.2355)
	(-0.5892, -0.5214)

	11
	2
	-0.1272
	(0.2225, 0.2392)
	(-0.664, -0.5824)

	12
	2
	0.0366
	(0.145, 0.2131)
	(-0.6917, -0.599)

	13
	2
	-0.2612
	(0.0413, 0.1136)
	(-0.3539, -0.3173)

	14
	2
	-0.2799
	(0.1629, 0.2209)
	(-0.5701, -0.5053)

	15*
	2*
	-0.6147*
	(0.1713, 0.225)*
	(-0.9516, -0.6057)*

	16
	2
	-0.2787
	(0.223, 0.2394)
	(-0.733, -0.6218)

	17
	2
	0.0369
	(0.2183, 0.2394)
	(-0.514, -0.4595)

	18
	2
	-0.0736
	(0.2257, 0.2379)
	(-0.5378, -0.4809)

	19
	2
	-0.0409
	(0.1654, 0.2226)
	(-0.3359, -0.3026)

	20
	2
	0.1448
	(0.155, 0.2182)
	(-0.5614, -0.4984)

	21
	2
	-0.06
	(0.052, 0.1266)
	(-0.1694, -0.1479)

	22
	2
	-0.2325
	(0.1278, 0.1987)
	(-0.4582, -0.4124)

	1
	3
	0.0031
	(0.0236, 0.1048)
	(-0.9285, -0.6358)

	2
	3
	-0.19
	(0.0999, 0.1751)
	(-0.3687, -0.332)

	3
	3
	-0.0977
	(0.1002, 0.1805)
	(-0.9257, -0.638)

	4
	3
	-0.4701
	(0.1812, 0.2301)
	(-0.7996, -0.6538)

	5
	3
	-0.0781
	(0.1881, 0.2342)
	(-0.7211, -0.6184)

	6
	3
	-0.2405
	(0.1994, 0.2364)
	(-0.8602, -0.6691)

	7
	3
	-0.3289
	(0.0534, 0.1279)
	(-0.44, -0.3964)

	8
	3
	-0.2201
	(0.0247, 0.0903)
	(-0.2874, -0.2571)

	9
	3
	-0.1472
	(0.2258, 0.2381)
	(-0.6678, -0.5791)

	10
	3
	-0.2246
	(0.2163, 0.2396)
	(-0.6483, -0.5675)

	11
	3
	0.0318
	(0.2214, 0.2394)
	(-0.4081, -0.3677)

	12
	3
	-0.0704
	(0.1298, 0.2031)
	(-0.8328, -0.6674)

	13
	3
	-0.1881
	(0.149, 0.2128)
	(-0.4508, -0.4059)

	14
	3
	-0.0104
	(0.2004, 0.2375)
	(-0.6207, -0.5484)

	15*
	3*
	-0.7675*
	(0.0905, 0.1657)*
	(-0.9685, -0.5703)*

	16
	3
	-0.2012
	(0.2077, 0.2386)
	(-0.5973, -0.5288)

	17
	3
	-0.2774
	(0.1496, 0.2133)
	(-0.5446, -0.486)

	18
	3
	-0.035
	(0.1863, 0.2336)
	(-0.6828, -0.5931)

	19
	3
	-0.0879
	(0.2185, 0.2394)
	(-0.641, -0.5612)

	20
	3
	-0.2363
	(0.0296, 0.0989)
	(-0.3149, -0.283)

	21
	3
	-0.3461
	(0.0783, 0.1555)
	(-0.4961, -0.4437)

	22
	3
	-0.1682
	(0.2258, 0.2385)
	(-0.6897, -0.5979)



[bookmark: _GoBack]Table S1 shows the ∆ statistic calculated from the observed movement paths.  The intervals for the expected values of the BRW and CRW were calculated via extensive simulation of random walks generated using the same number of steps as observed in the experiment, and represent the 95% significance level for each respective RW type. Therefore, any observed ∆ falling outside these intervals can be rejected a the 5% significance level.  Those marked with (*) have observed ∆ corresponding to a CRW and those with a (†) correspond to a BRW. 
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