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attack isolated

attack nearest

attack centre

predators in nature?
goshawks (Accipiter gentilis) 

peregrine falcons (Falco peregrinus)

sparrow hawks (Accipiter nisus)

african wild dogs (Lycaon pictus)

alpomado falcons (Falco femoralis)

bottlenose dolphins (Tursiops truncatus)

killer whales (Orcinus orca)

swordfish (Xiphias gladius)
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𝑃𝑠𝑢𝑐𝑐𝑒𝑠𝑠 =
1

𝑁𝑐𝑜
; 𝑁𝑐𝑜 = 𝑗 ∈ 𝐴; 𝑗 ≠ 𝑝; Ԧ𝑑𝑗 ≤ 𝑟𝑐𝑜 ,
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Mixture of simple tactics

Ԧ𝑃𝑖 =
1

𝐺
෍

𝑗 ∈ 𝐺

መ𝑑𝑗 ; 𝐺 = 𝑗 ∈ 𝐴; 𝑗 ≠ 𝑖; 𝑗 ≠ 𝑝; Ԧ𝑑𝑗 ≤ 𝑟𝑐 ,

𝑡𝑛 = 𝑡; Ԧ𝑑𝑡 = min
𝑗∈𝑇

Ԧ𝑑𝑗 ; 𝑇 = 𝑗 ∈ 𝐴; 𝑗 ≠ 𝑝; Ԧ𝑑𝑗 ≤ 𝑟ℎ .

𝑡𝑚 = 𝑡; Ԧ𝑃𝑡 = min
𝑗∈𝑇

Ԧ𝑃𝑗 ; 𝑇 = 𝑗 ∈ 𝐴; 𝑗 ≠ 𝑝; Ԧ𝑑𝑗 ≤ 𝑟ℎ .

𝑡𝑝 = 𝑡; Ԧ𝑃𝑡 = max
𝑗∈𝑇

Ԧ𝑃𝑗 ; 𝑇 = 𝑗 ∈ 𝐴; 𝑗 ≠ 𝑝; Ԧ𝑑𝑗 ≤ 𝑟ℎ; መ𝑑𝑗 ∙ ෠𝑃𝑗 > 0 .

Parameter Description Interval Initial value

pn Target the nearest prey probability [0,1] Random

pm Target the most central prey probability [0,1] Random

Pp Target the most peripheral probability [0,1] Random

𝑡 = ൞

𝑡𝑛 iff 𝜉 ∈ ሺ ሿ0, 𝑝𝑛
𝑡𝑚 iff 𝜉 ∈ ሺ ሿ𝑝𝑛, 𝑝𝑛 + 𝑝𝑚
𝑡𝑝 iff 𝜉 ∈ ሿሺ𝑝𝑛 + 𝑝𝑚, 1 ,
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Dispersing tactic
1. chase central prey of the nearest group of prey

(nearest individual + neighbors inside its cohesion zone)

2. when close enough lock on isolated individual

Parameter Description Interval Initial value

dl Lock-on distance [0,400 body lengths] Random

rl Lock-on zone radius [0,400 body lengths] Random

Simulated predator 
attacks on schools:
evolving composite tactics

Demšar J, etal, 2015

Simulated predator 
attacks on schools:
evolving composite tactics

Demšar J, etal, 2015
doi: 10.1016/j.ecolmodel.2015.02.018



12/19/2018

5

Simulated predator 
attacks on schools:
evolving composite tactics

Demšar J, etal, 2015
doi: 10.1016/j.ecolmodel.2015.02.018

Simulated predator 
attacks on schools:
evolving composite tactics

Demšar J, etal, 2015
doi: 10.1016/j.ecolmodel.2015.02.018

Simulated predator 
attacks on schools:
evolving composite tactics

Demšar J, etal, 2015
doi: 10.1016/j.ecolmodel.2015.02.018

A direct competition between the evolved predators (instances 
of tactic parameters adapted to specific settings) of 600,000 
simulations revealed that attacking the nearest prey or the 
most central prey is the best tactic when confusability is not at 
play, while simply attacking a random individual is not far 
behind (with only a 17% lower success rate than attacking the 
nearest prey). The competition results suggest that 
confusability might play an important role in the evolution of 
target selection/hunting tactics and/or prey evasion tactics. The 
competition results show that the dispersing tactic is the best 
tactic when confusability is at play. Additionally, the results 
suggest that advanced evasion tactics, like a delayed response 
(Partridge,1982), are from the prey’s point of view successful as 
they generally reduce the number of caught prey, but also that 
the dispersing tactic is capable of adapting to at least partially 
counter the effect. The adaptation is simply diving deeper into 
the group of prey before selecting the final target.




