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Flgure S2. Histograms of preferred forward walking speeds for each colony. The y-axis
represents the percent of the total distance traveled by speed (x-axis). A kernel density estimate
was applied to the underlying data. Yellow curves represent light conditions, red curves
represent dark conditions. Dashed lines represent uneven substrates. The vertical lines display
the median “preferred” walking speeds and the peak walking speeds (5% of total distance
above that value). Preferred walking speeds were higher in darkness in only one colony
(03/07/2020). Data from the 03/05/2020 colony was removed from analysis since the collection
included a very large number of ants which congregated within the tunnel.
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Fig. S3
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Figure S3. Additional analyses of step crossing performance and antennae correlation. (A) The
angular excursion of ants while crossing the step does not differ based on light and dark
conditions (p = 0.226). Slightly more angular crossings on the contrasted step substrate (p <
0.001) likely result from pheromone trail stochasticity. Boxes show median and quartile values.
(B) Median forward walking speeds when the ant thorax was between 3 and 1 mm from the step
did not depended on either substrate (chi-squared LRT test, p = 0.43) or lighting (chi-squared
LRT test, p = 0.75) conditions. (C) The lateral position of the left (purple) and right (turquoise)
antennae with respect to the body (left) and head (right) varies over time in example trials. (D)
Cross-correlation of the right and left antennae under light (yellow) and dark (red) conditions.
The noted sample sizes apply to both body and head panels. With respect to both the body and
head, correlation values are significantly higher on flat terrain in light (Mann Whitney U, p <
0.001) but not in darkness (Mann Whitney U, p = 0.25) . However, lighting only influenced
correlation on flat (p < 0.001 for both body and head) and not uneven (p = 0.16 for body and
head) substrates. Higher correlation values with respect to the body likely result from head
motion. (E) Example auto-correlation left (purple) and right (turquoise) traces for the trials
depicted in panel A. The lag associated with a correlation value drop to 1/e is defined as tau.
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Tau can be interpreted as the time-scale that positional information of an antennae informs
future positions. (F) Tau distributions under dark and light conditions. Tau values were slightly,
but significantly higher for flat versus uneven substrates under all conditions (p for light/dark for
body: <0.001/0.04; for head: <0.001/0.03). Darkness was associated with slightly higher tau
values on uneven ground (p < 0.001 for body and head), but not for flat terrain (p = 0.16 for
body, 0.12 for head).
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Fig. S4
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Figure S4. Preferred walking speeds, measures of trailway tortuosity, and step crossing
performance for ants walking in darkness (red) and low, dusk light (yellow). (A) Histograms
showing the distance traveled across speeds for ants on flat (above) and uneven (below)
substrates in dusk light and darkness. Vertical lines represent the median speeds and the cutoff
for the fastest 5% speed. In darkness, preferred speed reduced by 2.7%, with a median speed
of 25.2 mm/s (Mann-Whitney U test, p < 0.001). Ants slowed down considerably on the
checkerboard substrate under light conditions, with a median speed of 15.4 mm/s, 40.5% of the
preferred speed under flat/light conditions. Similar to on flat substrates, preferred speed
declined only by 1.9% in dark conditions on the uneven substrate (median speed 15.1 mm/s;
Mann-Whitney U test, p = 0.03). (B) Measures of straightness and sinuosity of trackways on flat
(solid lines) and uneven (dashed lines) terrain in dusk light (yellow) and dark (red) conditions.
Boxes represent interquartile range with whiskers spanning all data points without excluding
outliers. (C) Violin plots showing the fractal dimension of all trailways in dark and dusk light. (C)
The time to cross the step differed for contrasted vs. un-contrasted substrates (chi-squared LRT
test, p < 0.001), but did not depend on lighting (chi-squared LRT test, p = 0.04). Boxes show the
median and interquartile range of the distributions. (D) The forward speed far from the step does
not differ for substrate (p = 0.404) or lighting (p = 0.6053) conditions.
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Table S$1

Statistical analysis of substrate-induced differences in trackway straightness, sinuosity, and
fractal dimension. Colony number refers to the day of recording in February or March 2020. “N”
refers to the number of datapoints for each colony, lighting, and test variable. P-values were
generated using a Mann-Whitney U test. Bolded p-values are < 0.01. The accuracy of these
measures has been disputed in the literature, we therefore only report values for straightness
and sinuosity within the body of the paper.

Colony 25 03 04 05 06 07 NO COLONY

Straightness

N_Dark 173 191 123 0 75 118 680

N_Light 245 207 114 0 105 188 859

p_Dark 6.09E-11 1.75E-07 0.009 0.167 0.002 1.39E-17

p_Light 1.08E-08 0.004 0.138 0.066 0.003 2.93E-13

Sinuosity

N_Dark 165 188 113 0 73 110 649

N_Light 236 204 112 0 95 173 820 -
(@]

p_Dark 0.131 0.102 0.094 0.004 0.142 0.058 =
£

p_Light 0.023 0.354 0.004 0.371 0.287 0.004 q§
C
-
8

Fractal c

Dimension g
(0]

N_Dark 151 183 97 0 63 84 578 g
o

N_Light 215 192 100 0 66 130 703 L
>

p_Dark 1.53E-07 0.002 0.176 0.852 4.08E-04 4.92E-09 5’
(@]

p_Light 7.50E-08 0.003 0.484 0.608 0.031 6.30E-09 Q
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Table S2

Statistical analysis of light-induced differences in trackway straightness, sinuosity, and fractal
dimension. Colony number refers to the day of recording in August 2019. “N” refers to the
number of datapoints for each colony, substrate, and test variable. P-values were generated
using a Mann-Whitney U test. Bolded p-values are < 0.01. The accuracy of these measures has
been disputed in the literature, we therefore only report values for straightness and sinuosity
within the body of the paper.

Colony 25 03 04 05 06 07 NO COLONY

Straightness

N_Dark 260 206 124 0 89 154 833

N_Light 234 194 113 0 91 152 784

p_Dark 0.211 0.610 0.930 0.069 0.675 0.806

p_Light 0.765 0.025 0.057 0.016 0.090 0.060

Sinuosity

N_Dark 243 201 112 0 80 133 769

N_Light 234 193 113 0 88 150 778 -
(@]

p_Dark 0.890 0.568 0.063 0.419 0.272 0.302 =
£

p_Light 0.840 0.827 0.147 0.154 0.678 0.160 é
C
-
8

Fractal c

Dimension g
(0]

N_Dark 202 184 88 0 56 85 615 o
>

N_Light 232 193 109 0 73 129 736 L
>

p_Dark 0.811 0.442 0.655 0.536 0.293 0.830 5’
(@]

p_Light 0.222 0.582 0.797 0.076 0.034 0.481 Q
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