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Fig. 1 The structure of device used in the present study
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a. schematic of device; b. different types of shelters; c. different colored shelters
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Tab. 1 The body size of two experimental fish species (mean+
SD, N=39)
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selection  selection selection  selection
1k & Body
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Fig. 2 Effects of simulated predation on the first choice of different types of shelter in two fish species
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* indicates significant differences between different types of shelter and random levels (i.e., 33.33% represented by dashed lines)
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Tab. 2 The effects of shelter type and simulated predation stimulus on the fish choice preference based on the statistical table of genera-

lized linear mixed model analysis

A BhR Wil i P 25 4 B E eIz P R RSl
Species Index Type of shelter Simulated predation TxS

H A 5] 7 5 R B A] 5 L Fj3,160=22.603 F| 160=1.355 F, 160=4.246

S. sinensis Proportion of dwell time *%P<0.001 P=0.246 *%*P=0.006
%%iﬁ% F3’ 160:22'603 Fl, 160:1'355 F3’ 160:4'246
Exploration frequency **P<0.001 P=0.246 **P=0.006

B IR/ IN A 15 B[] 5 B F, 160=23.817 Fy 160=0.845 F3 160=8.413

C. demasoni Proportion of dwell time **P<0.001 P=0.359 **P<0.001
WEE F3 160=3.257 Fy 160=24.223 F3 160=4.760
Exploration frequency *P=0.023 **P<0.001 **P=0.003

VE: * RORRAN L 3 (P<0.05); ** RN L 3% (P<0.01); T A
Note: * indicates a significant effect (P<0.05); **indicates a highly significant effect; The same applies below

*

1

S 90 a[] z[qBlank

% 80 r N 7k HWeed
G E 70 1 V7] 1% Stone
2E 60 : . zz] RHBranch
I35 50
EZ 4
£35 3

H

s 20t ©°

o

S o

= -10 BRI B &

Natural state Simulated predation

ML/ NEGEC. demasoni

3 B AT A S SRR RIS T R RI7 T e A5 B N 1) o B

~ 0 ' | [ 2[4 Blank
S 80 r Y 7k HWeed
g 0T IZZ 41 Stone
= g 60 r * KX ##5 Branch
g5 50 T . |
EZ 40
= b
=2 30t . b
oo g 0 ¢ b
¢ 0PN
2 0 - fALEd
& -10F HRIRE T &
20 Natural state Simulated predation
FRAEFERIEES. sinensis
Fig. 3

Percentage of dwell time in different types of shelters for the two fish species before and after simulated predation
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a, b. indicate significant difference among different shelter types; *indicates significant difference in natural state and simulated predation
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Fig. 4 Exploration frequency in different types of shelters for the two fish species before and after simulated predation
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Fig. 5 Effects of simulated predation on the first choice of shelters with different colors in two fish species
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* indicates significant differences between choice preference and random level (i.e., 33.33% represented by dashed lines)
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Tab. 3 The effects of sheltered color and simulated predation stimulus on the fish choice preference based on the statistical table of gene-

ralized linear mixed model analysis
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Fig. 6 Percentage of dwell time in different colored shelters for the two fish species before and after simulated predation
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HABITAT-SPECIFIC FISH PREFERENCE FOR SHELTER SELECTION UNDER
SIMULATED PREDATION RISK: A CASE STUDY OF CHINESE BARB (SPINI-
BARBUS SINENSIS) AND CICHLID (CHINDONGO DEMASONI)

ZENG Zu-Xian, LI Wu-Xin and FU Shi-Jian

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

Abstract: The utilization of shelters represents a crucial anti-predator behavioral strategy among fish species. Shelters
preference, a key facet of this strategy, seems intricately linked to various factors, including habitat conditions, as well
as physiological and morphological characteristics of organisms. In this study, juvenile Chinese barb (Spinibarbus
sinensis) and juvenile cichlid (Chindongo demasoni) were employed as fish model. The objective was to investigate
shelter selection preference for different types (e.g., weed, branch and stone) and colors (e.g., blue, red and green) in
response to simulated predator attacks. The main results of this study are as follows: (1) Among different shelters, both
Chinese barb and cichlid exhibited a preference for weed under natural conditions. Chinese barb demonstrated an aver-
sion of stone, while cichlid showed a preference for stone. (2) The preference for weed became more pronounced in
both Chinese barb and cichlid after simulated predation attack. (3) Concerning different color shelters, the highest
percentage of the first choice for green weed was observed in the natural state for Chinese barb, while cichlid displayed
the highest percentage of first choice for red weed. (4) Following simulated predation attacks, there was no significant
difference in the dwell time proportion in different color shelters by Chinese barb. However, cichlid exhibited the hig-
hest dwell time proportion in red weed. These results suggested that Chinese barb and cichlid consistently exhibit prefe-
rences for different types of shelters, with interspecific differences in selection preferences for shelters of different
colors. These differences may be closely linked to their distinct habitats and habits.

Key words: Shelter; Predation risk; Interspecific differences; Antipredator behavior; Shelter selection preference
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