




Figure 3. Turning preference of single ants running freely on a water surface. A) Example of a left-turning ant. Different 
positions of the same ant are superimposed on the same image and connected with a line to highlight the direction of the ant’s 
path. B) Angular position of the ant over the course of 70s. Decreasing angles are left-turns, increasing ones right turns. 
Circled data points refer to the positions of the ant in A) at 5s intervals. C) Proportions of left and right turns in n=18 ants. The 
horizontal bar inside the box is the median, whereas the box itself denotes the 25- and 75-percentiles. The ‘whiskers’ cover 
approx. 99% of the data when normally distributed. Please also see Movie S1 of the supplementary material.  
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Figure 4. Three examples of different tracks using the water treadmill. Left column: XY- positions of the ant in the petri dish 
(circle). Right column: Reconstructed tracks by adding the stride length of the (slipped) front legs to the ant’s position. Red 
dots indicate the starting positions in all graphs. Please also see Movie S1 of the supplementary material.  
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Figure 5. Individual ants followed a vertical black strip that was either fixed or moved slowly around the outside perimeter of 
the petri dish. A) An ant tried to move forward with a heading angle of about ±10º around the fixed strip. B) 
Counter-clockwise and (C) clockwise turns of the black strip. In (B) and (C) several images of the same single ant were 
superimposed at time intervals of 10s which correspond to the red, numbered labels of the right-hand data plots. Please also 
see Movie S2 of the supplementary material.  
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Figure 6. Turning preference of ants in a Y-maze as a proportion of ants having visited the left box (Nants left) divided by the 
number of ant in the right box (Nants right) for different scenarios; a value of 1 (dashed horizontal line) thus indicates no 
preference. The P-values indicate whether there is a significant deviation from a 1:1 ratio; n-values give the number of 
repeated trials for each scenario. The horizontal bar inside the boxes is the median, whereas the box denotes the 25- and 
75-percentiles. The ‘whiskers’ extend to cover approx. 99% of the data when normally distributed. Any values outside this
range are outliers (and shown here as circles).
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Movie S1 

The water surface of a petri dish was used as a treadmill for Acromyrmex lundii 
worker ants. The surface tension supported medium-sized workers but the 
slippery surface together with the concave meniscus prevented the ants from 
reaching the wall of the vessel (first and second graphs showing the video image 
and the XY-position of the tracked position in the petri dish). In the absence of 
any visual cues, ants showed an innate bias to turn counter-clockwise (angular 
position of ant, third graph from left). By adding the slipped steps of the front 
limbs to the ant's position, the effectively walked path was reconstructed which 
revealed a looping pattern (right-most graph). 

Journal of Experimental Biology 221: doi:10.1242/jeb.177006: Supplementary information
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http://movie.biologists.com/video/10.1242/jeb.177006/video-1


Movie S2 

The water surface of a petri dish was used as a treadmill for Acromyrmex lundii 
worker ants. A single vertical black strip was provided as a visual cue which was 
slowly moved around the petri dish. The angular position of the ant and stripe 
are shown in the right-hand graph. The ant exhibited directed movement 
towards the strip which indicates that visual cues are recognised by this species. 
Visual cues are probably an important fallback option when chemical cues are 
absent. 

Journal of Experimental Biology 221: doi:10.1242/jeb.177006: Supplementary information
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http://movie.biologists.com/video/10.1242/jeb.177006/video-2


Movie	S1	

The	water	surface	of	a	petri	dish	was	used	as	a	treadmill	for	Acromyrmex	lundii	
worker	ants.	The	surface	tension	supported	medium-sized	workers	but	the	
slippery	surface	together	with	the	concave	meniscus	prevented	the	ants	from	
reaching	the	wall	of	the	vessel	(first	and	second	graphs	showing	the	video	image	
and	the	XY-position	of	the	tracked	position	in	the	petri	dish).	In	the	absence	of	
any	visual	cues,	ants	showed	an	innate	bias	to	turn	counter-clockwise	(angular	
position	of	ant,	third	graph	from	left).	By	adding	the	slipped	steps	of	the	front	
limbs	to	the	ant's	position,	the	effectively	walked	path	was	reconstructed	which	
revealed	a	looping	pattern	(right-most	graph).	

Journal of Experimental Biology 221: doi:10.1242/jeb.177006: Supplementary information

Jo
ur

na
l o

f E
xp

er
im

en
ta

l B
io

lo
gy

 •
 S

up
pl

em
en

ta
ry

 in
fo

rm
at

io
n

http://movie.biologists.com/video/10.1242/jeb.177006/video-1


Movie	S2	

The	water	surface	of	a	petri	dish	was	used	as	a	treadmill	for	Acromyrmex	lundii	
worker	ants.	A	single	vertical	black	strip	was	provided	as	a	visual	cue	which	was	
slowly	moved	around	the	petri	dish.	The	angular	position	of	the	ant	and	stripe	
are	shown	in	the	right-hand	graph.	The	ant	exhibited	directed	movement	
towards	the	strip	which	indicates	that	visual	cues	are	recognised	by	this	species.	
Visual	cues	are	probably	an	important	fallback	option	when	chemical	cues	are	
absent.	

Journal of Experimental Biology 221: doi:10.1242/jeb.177006: Supplementary information
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http://movie.biologists.com/video/10.1242/jeb.177006/video-2



