





bioRxiv preprint first posted online Mar. 24, 2019; doi: http://dx.doi.org/10.1101/585075. The copyright holder for this preprint
(which was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license.

Tup~ Tdown
A DP - Top* Tdown DP — DPgperment - DPaccimaton B D - Taign D - Dexperiment = D acclimation
A 127 A\ 157
5
g ]
2 7 4 R {
- £ T ] [ s I 1 |
- v f & | ] I
5 0 8= - — = = = o o + 1 .o LGl 1
s ° | 11 d Ll -
8 8 r |
2 0 | L +- |
3 {
> 4
Y .124 . 15-
C CTI - Tu—:r::::“m - Tu—:r"(% CTI - CTlExpenment - CTl acclimation D DTI - Tu‘%’ W DTI - DTlExpel iment = DT acclimation
A\ 084 A 081
5 5
£ £
£ £
: 5
[ >
C rooT - . 3 A N - . T 4 T
5 04 ‘ Hd- = - 5 0+
. 1 .
g L s | g
w 0
£ €
= =
v Starved animals Fed animals
0.8 0.8 T - ; — — —
8 8§ £ ¢ ¢ 3§ & 8 8 2 £ 8 3
2 = 4 = ° o 5} 2 = 4 < ° o 15}
: : 3 y 3 £ 8§ = 3 3z 2 = ¢ =
E DS - Sup - Sdown DS - DSExper ment = D Sacclimation 3 ﬁ © o 3 3 © o
\ 141 e 7~ e
8
]
&
” T
a 04
[ §
: { -
[
v Starved animals Fed animals
+ 144 — T p T ———— ———— T — T
“ % 5 3 £ & = Y% 5z 3 £ & =
s 8 © o z & © o
g 2 g &
'S 'S
Figure S3: Larval behavior is not consistent with chemotaxis or klinokinesis search strategy models. A-E: Box plots for

the population median (1 quartile), population mean (+ marker) and mean response for each individual (dots). We observed no

signi cant changes across stimuli for any of these ve behavioral metrics (p  >0.05, Kruskal-Wallis test). A: Directional Preference DP,
di erence in time ( T) moving up or down the concentration map. B: Discovery time D, time (T ) elapsed before initial encounter of
high concentration ( 50%). C: Concentration-dependent Turn Incidence CTI, dierence in turning rate at high and low local
concentrations. D: Concentration-dependent Turn Incidence DTI, di erence in turning rate while moving up or down

concentration.E: Concentration-dependent Speed DS, di erence in mean speed ( S) while moving up or down the concentration map.
A B C
90+ i iz H 107 [ iz i 2 v 1oy Iz v
~ g | g |
n = = :
: 5 5 5
£ 604 T T :
£ =% =% :
£ o g :
E § o5 § 054 :
= c < B
8 30 & @ :
@ ] @ :
] £ : £ :
: v = NG : =
: : - 30—y : : H " : :
; e L e : -.ﬁ\“*~4444444 i g
0'?*5‘!”;"'7".7? : o+ ."'?’”’#“‘? 0- y S S = e 2 ~
4 8 12 16 20 4 8 12 16 20 4 8 12 16 2(
Arena width (cm) Arena width (cm) Arena width (cm)

Chemotaxis 0.01% Chemotaxis 0.1% @ Chemotaxis 1% @ Chemotaxis 10% Orthokinesis Klinokinesis Anosmic

Figure S4: Simulation results are not a ected by chemotactic sensitivity, or by substituting the starved and fed

empirical datasets in the repellent-avoidance task. A: Time elapsed before simulated larvae discovered food in the foraging task
(mean  standard error). Chemotaxis % values indicate the lowest concentration di erence detectable by simulated larvae during each
time step (2fps). B: Time spent in high-repellent areas during the repellent-avoidance task (mean standard error). All chemotactic
sensitivities performed worse than the chemokinesis model. C: Starved simulations (X markers) and fed simulations (dots) performed
similarly well during the repellent-avoidance task (mean standard error, shaded regions show di erence between fed and starved
simulations). In all panels, dashed grey lines correspond to ecologically relevant habitat sizes described in Table 2.
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