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Tab.1 Thebehavioral definitions of Hippocampus kuda

17 2% behavioral parameter

17072 X behavior definition

ORI B GRS AL T KR oy, 5 BB g 68 A5 2 ) L [ 9l B R 7S 3
the whole body is detached from the holdfast in the water , and the dorsal and pectoral
fins are constantly moving to drive the body swimming

FEHRIE € A B E RS b, B EAARS, BRE IR AR

the tail is fixed or unfixed to the entanglement, the body is not displaced, and the overall

RE AR TE NS, AR & A0 Mg 432 8y e A (6

the belly attach the bottom tank, rely on the tail and pectoral moving

IR B GEEY), RAEAIRS, B PRV 8 A 8 (1) 12 3 AT 3

seahorse remains in the same place with the whole body detached from the holdfast and
the body moved with dorsal and pectoral fins

FEHR I E e g EIFIREEAE, SRR AN R J7 1 1 3 B A 3

the tail fixed to the holdfast and remain rest, with head and body moving in different directions

8 332 50 gill operculum movement  FAAS st [i] PR 55— FF— & AYUREL the frequency of gill operculum movement per unit time

TEWAT R W5 swim
macroscopic
behavior
Ik rest
posture remains unchanged
J€4F crawl
%3 move
23} swing
AT N
microcosmic -
behavior MR ERiZ 5l eyeballs movement

€1z 3} dorsal fin movement

M €12 5 pectoral fin movement

) 55 12 3/ jaws movement

PR ] P R BR3Z 3l B9 IR X the frequency of eyeball movement per unit time
PAAT ] PN 1 BE 4R B AY IR EL the frequency of dorsal fin movement per unit time
BRI A] P ) BE 42 B AU YKL the frequency of pectoral fin movement per unit time

BAA ] Y W) 55— FF— A BY YK EX the frequency of jaws movement per unit time

K2 BAEHIITAEX

Tab. 2 Thebehavioral definitions of marine medaka (Oryzias melastigma)

17524 behavioral parameter

47 7€ X behavior definition

5 5 B 2 8 #4707 B % 5l body moves by the movement of fins
A B RRFEE R — 0, RAEAEM R

entire body remains in the same position without any displacement
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#IZ 3] jaw movement BANIRE] N B E— T — A AU YK EL the frequency of jaws movement per unit time
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Fig. 1 The percentages of active and inactive behaviors of (a) Hippocampus kuda and (b) Oryzias melastigma in different time periods
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Fig. 4 The gill operculum movement frequencies of (a) Hippocampus kuda and (b) Oryzias melastigma in different time periods
Different letters above the columns of each panel indicate significant differences at the 0.05 confidence level (P<0.05).
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Analysis and comparison of circadian behavioral rhythms between
Hippocampus kuda and Oryzias melastigma

LI Jiawei, LIN Penghong, XU Yongjian

School of Marine Sciences, Ningbo University, Ningbo 315832, China

Abstract: To explore the differences in circadian behavioral rhythms and the changing regularity of different fish
species, and improve artificial culture technology, we analyzed and compared the circadian behavioral rhythms of
Hippocampus kuda and Oryzias melastigma under the artificial culture conditions detailed in this paper. The
results showed that under the conditions of light intensity of 2000 1x, temperature of 251 C, salinity of 25+0.5,
and photoperiod of 14L: 10D, the behavioral thythms of H. kuda and O. melastigma during the daytime are
stronger than in the nighttime. H. kuda showed the strongest rhythm and the most abundant behavioral component
between 08:00 and 10:00. The macroscopic behavior components included active behaviors (swimming
47.40+1.1%, crawling 3.0£0.6%, moving 4.80+0.7%), and inactive behaviors (swing 32.50+2.1%, resting
12.304£0.8%). The microcosmic behavior components included gill operculum movement 38.77+1.14 times/min,
jaws movement 38.77+1.14 times/min, and eyeball rotation 108.50+5.52 r/min, dorsal fin movement 116.87+0.64
times/min and pectoral fin movement 67.81£2.27 times/min. The sub-strongest rhythmic period was 12:00-14:00,
and the rhythmic behaviors were dominated by swinging with a percentage of 59.20+5.1%. O. melastigma also had
the strongest activity between 08:00 and 10:00, in which the percentage of swimming amounted to 88.0+1.1%; the
frequency of gill operculum movement was 407.88+3.8 times/min, jaw movement 407.88+3.8 times/min, eyeball
rotation 7.38+0.9 r/min, dorsal fin movement 373.17£2.5 times/min, pectoral fin movement 400.83+6.8 times/min,
and tail movement 416.58+7.7 times/min. Therefore, both H. kuda and O. melastigma have strong circadian
behavioral rhythms, and the period of 8:00—10:00 is their peak period of behavioral activity, which is the strongest
rhythm and the most abundant behavioral components. Therefore, the period of 08:00-10:00 can be selected as a
suitable observation time for related behavioral studies.

Key words: Hippocampus kuda; Oryzias melastigma; circadian rhythm; active rhythm; behavior component
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