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Fig. 1 Schematic drawing of the radial arm maze used in the

present study
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Fig. 2 Effect of different initial fish shoal compositions on the distribution and fission-fusion dynamic of the fish shoal in different maze
zones (N=8, mean+SD)
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Tab. 1 Results of Two-way ANOVA for the effect of different
initial fish shoal compositions on the distribution and the fission-
fusion dynamics in different maze zones

TEARES: IR 1A b

A 52 !
FehFIndex ékii/){f gl Percentage
" £ ping Duration of time
reduency shoal in grouping
Eﬁfﬁﬂpﬁi F4,105:6~343 F4’105:2.063 F4)105:2.645
U
composition, G £<0.001* P=0.091 P=0.038*
i‘/}_(g[iiﬁ F2,105=24.708 F2)105:21.174 F2)105=45.729
Maze zone, M p<(0.001* P<0.001* P<0.001*
Hpx X1 F3105=0.786 Fg105=1.750  Fg105=2.549
GxM P=0.616 P=0.096 P=0.014*

VE: * R (P<0.05); KA
Note: *Significant effect (P<0.05). The same applies below
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Fig. 3 Effects of simulated predation risk on the distribution of fish shoal with different composition in the maze (N=8, mean+SD)
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Tab. 2 The statistical results of linear mixed model for the effects of different initial fish shoal compositions and simulated predation
stimulation on fission-fusion dynamics of the experimental fishes (measurement numbers as random variables)
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fitbrIndex FRBESR BRI 7 L FREE I 1] 5 B i I 5 L
Frequency Percentage time Frequency Percentage time Frequency Percentage time

41 Composition, C Fy7p=2.962 F470=0.096 Fy70=0.635 Fy7=0.282 F47p=1.004 Fy79=2.982
’ P=0.025* P=0.983 P=0.641 P=0.154 P=0.412 P=0.025*
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Fig. 4 Effect of different initial fish shoal compositions and simulated predation stimulation on the grouping frequency and percentage time

in grouping (N=8, mean+SD)
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PERCENTAGE OF STARVED INDIVIDUALS IN A GROUP AND
SIMULATED PREDATION RISK ON THE COLLECTIVE
BEHAVIOR OF CHINDONGO DEMASONI

ZHANG Na, LI Jia-Qian, FU Cheng and FU Shi-Jian

(Laboratory of Evolutionary Physiology and Behavior, Chongqing Key Laboratory of Animal Biology,
Chongqing Normal University, Chongqing 401331, China)

Abstract: Fish are constantly under a dilemma to balance the behaviors of foraging and predator avoidance in their natu-
ral habitats. The present study aimed to investigate the balance between sheltering and foraging activities of fish shoal
with different percentages of starved individuals, as well as their response to a simulated predation risk. The Chindongo
demasoni, a group living cichlid fish species was selected as an experimental model, and a six-arm radius maze
equipped with both shelters and food items was used as an observation arena. The fission-fusion dynamics of fish
shoals composed of 8 members with different percentages of starved individuals (8FO0S, 7F0S, 4F4S, 1F7S and OF8S, F
represents regularly fed member and S represents starved member) were videoed and analyzed. The main results are as
follows (1) Regularly fed fish shoal (i.e., 8FOS) showed higher distribution density in the shelter arm compared to other
regions of the maze. However, with the increase of starved member, the distribution density showed a linear increase
tendency in the food arm, and there had been no significant difference between in shelter- and food-arms in OF8S.
(2) The grouping frequency in shelter arm decreased with the increased number of starved member, however, none of
the variables about fission-fusion dynamics in food arm increased with the increased starved member. (3) Simulated
predation risk elicited profound increase in grouping in the shelter arm no matter what the shoal composition is. These
results suggested that (1) High priority of behavior strategy in C. demasoni is avoiding predation risk when explored in
a novel environment. (2) Shoaling behavior of C. demasoni might be decided by majority of group members rather than
minority individuals.

Key words: Fission-fusion dynamics; Predation pressure; Shoaling; Shoal composition; Chindongo demasoni
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