1.0 (a) (b)

escape duration, 7

0.5+

survivorship

normal

0- reaction distance, /

[ I I I I I I T T 1 [ [ [ ]
0 2 4 6 8 10 12 14 16 18 600 1200 1800 2400

no. of strikes rank value

Figure. S 1: The effect of the probability distribution of each parameter on
survivorship in interactions with adult predators. We tested whether the
results of batches of 1000 simulations differed when an individual parame-
ter was determined by random-number generation. For example, the batch
testing the effects of reaction distance (in red) found reaction distance val-
ues at random, based on the measured probability density function (Fig.
2c), and all other parameters were fixed at the mean measured values. The
simulation results are shown in terms of (a) survivorship and (b) their rank
value, determined by non-parametric statistics (Kruskal-Wallis) with color-
coding consistent between panels. The comparison interval (horizontal
lines, b) and mean rank (circles) for each parameter did not overlap with
that of the 'normal” batch (gray band), which corresponds to simulations
where all parameters where determined by random-number generation.
Therefore, the patterns of survivorship (a) are significantly different from
the normal case, which agrees with measurements (Fig. 3c). This indicates
that no single probability distribution is sufficient to predict measured pat-
terns of survivorship.



juvenile predator

(a) (b)
1.0+
5 084 E‘ 08
= 8
= S 06
]
5 064 =
2 &
a = 04
T;s 044 2
= > 02
zZ 3
=} 7
2 0.2 0
50%
0

change in
f T T T ! escape speed, u
-80% -40% 0 40% 80%
Parameter change
(©) (d)
08 7
> 2
i) =
Z 06 £
K 2
o S
e =
g 04+ &
— <
E B s 2
5 029 2
E Z
v
T T T T 1
-100% -50% 0 50%  100%
change in escape speed, u
adult predator
(e) 0]
0.8+ 0
. 0% -
£ =
= 06 B
= 2
° Ra
2 2
5 04+ 8
= =
> >
024 =
- -
] ]
2 E
0-

I T T T 1
-100% -50% 0 50%  100%

change in escape speed, u

LD =2
SSSETORN

COSCIIARSILITE N DA

SRR
li,,':/o:o::::;a::vz:.

l"'i

SORIINSESISSZSSSO

L
Q

50%
0

-50%

change in
response distance, [

I T 1
-100% -50% O 50%  100%

change in response distance, [

I T T T 1
-100% -50% 0 50%  100%

change in reaction distance, [

Figure. S 2: Parameter analysis of the probabilistic, agent-based model
with a juvenile predator. (2) We varied the mean of the distribution for
each prey parameter by manipulating the log-mean value (see Table 1 for
parameter definitions and values), with each point representing the result
of 1000 simulations. Solid points represent significant differences (KS-test:
p < 0.05) from parameter values unaltered from measured values (Table
1). (b) Variation in escape probability was examined with respect to both
escape speed and reaction distance. The same simulation results are shown
with respect to changes in escape sp%ed (c) and reaction distance (d). The
comparable plots are shown with respect to escape speed (¢) and reaction
distance (f) for adult predators (same results as in Fig. 4b).
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Figure. S 3: The number of escapes prior to capture generated by the pa-
rameter analysis of our mathematical model. These are the sample sim-
ulations from which survival probability was determined with respect to
differences in parameter values for (a) adult predators (same simulations
as in Fig. Fig. 4a) and (b) juvenile predators (same simulations as in S2a).
The shapes of these curves are different from when they are presented as
survival probability because a probability cannot exceed a value of unity.
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Figure. S 4: Logistical regression between predator speed and the proba-
bility of prey capture. Each point on this plot represent an approach by the
predator with its corresponding speed. A value of 1 represents a successful
capture by the predator; while a value of 0 represents a failed capture. A
logistical regression was taken for juvenile predators (red) and adult preda-
tors (blue). For either predator, there was a greater chance of capturing prey
when predators approached at a lower speed.
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Figure. S 5: The average number of escapes of prey among simulations of
our mathematical model for juvenile (red) and adult (blue) predators. The
results stabilized well before 1000 simulations, which is the number that
we employed in our Monte-Carlo simulations.
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