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Fig. 1 Measurement diagram of mandarin fish attack angle and attack distance
The attack angle is defined as the angle between a line extending down the fish’s midline, terminating
parallel with the pectoral fins, and a line extending from the start point of the pectoral fin to the center of the prey,
measurements of each strike were averaged to calculate the mean attack distance and angle for that individual.
The attack distance is defined as the shortest distance between the edge of the fish body and the prey.
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Fig. 2 The stereotypic movements in mandarin fish predatory behavior

The panel is specific frame image in time-lapse pictures. The box area means the zoom in of predatory movement, the blue arrow
shows caudal peduncle bend, which is enlarged in the blue box. The mandarin fish is 55-60 dpf (SL: 80-90 mm).
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Fig. 3  The stereotypic movements in mandarin fish predatory behavior

Pattern A: direct attack type. Pattern B: track—catapult type. Pattern C: track—deviate type. Pattern D: catapult type. Pattern E: deviate
type. The panel is specific frame image in time-lapse pictures. The mandarin fish is 55-60 dpf (days post fertilization) (SL: 80-90 mm).
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Tab.1 Classification method of five predatory behavior
patterns based on specific predatory movements

EiHipcy S HEZ PR caudal
. . . whole body
predatory pattern direct strike tracking  peduncle
bend bend

#50 A pattern A + - - -
#2{ B pattern B - + + -
#&2L C pattern C - + - +
#3 D pattern D - - + -
#5{ E pattern E - - - +
T R, " RFRA M B
Note: “+” means observed. “—” means not observed.
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Fig. 4 Data analysis of the stereotypic movements
in mandarin fish predatory behavior
Gps is not marked because no predatory behaviors were
observed. Different letters indicate significant differences
among groups (P<0.05). G¢ denotes control group with vision
and lateral line sensation, Gy, denotes only vision sensation
group, G denotes only lateral line sensation group and
Gps denotes no vision or lateral sensation group.

ND means no predatory behavior was observed.
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Fig. 5 Proportion of predatory patterns in mandarinfish
predatory behavior of different groups
Gc denotes control group with vision and lateral line
sensation, G, denotes only vision sensation group,

Gy, denotes only lateral line sensation group and
Gps denotes no vision or lateral sensation group.

ND means no predatory behavior was observed.
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Tab. 2 Strike success rate of specific predatory pattern in
different mandarin fish groups fed with bait fish

n=25; X+SE; %

4151 A HAB #:C #D HAE
group pattern A pattern B pattern C pattern D pattern E
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(P<0.05).

Note: G¢ denotes control group with vision and lateral line sen-
sation, G, denotes only vision sensation group, G denotes only
lateral line sensation group and Gps denotes no vision or lateral
sensation group. ND means no predatory behavior was observed.

Different superscript letters in the same column indicate significant
differences among groups (P<0.05).
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Abstract: Mandarin fish (Sniperca chuatsi), which are economically important in China, have a unique predatory
habit. They feed on live bait and are only sensitive to moving targets, but have diverse and complex predatory
behavior. This study aims to understand the unique predatory behavior of mandarin fish via the visual and lateral
line sensory systems. Predatory behavior was studied using a high-speed camera and sensory inhibition techniques.
Four experimental groups (vision only, lateral line sensation only, no vision or lateral line sensation, and control
group) were created, and the predatory behavior was analyzed. Compared to other predatory fishes, the predatory
behavior of mandarin fish is unique and complex. Four main movements were observed during predation: direct
strike, tracking, caudal peduncle bend, and whole-body bend. The different predatory movements formed five
patterns: direct-attack, track-catapult, track-deviate, catapult, and deviate types. The direct-attack, track-catapult,
and catapult types were regulated by vision, while the track-deviate and deviate types were regulated by lateral
line sensation. When both vision and lateral line sensation were available, the predation behavior was simplified
but became complex and diverse when only lateral line sensation was available. Various mandarin fish predatory
behaviors may account for its unique feeding habits and ensure a high success rate. These results allow a better
understanding of the special predatory behavior of mandarin fish and provide a theoretical basis for improving the
production process.
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