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Behavior rhythm and seasonal variation of time budget of sun bear ( Helarctos
malayanus) in captivity

LAN Cunzi', LIU Zhensheng'* ", WANG Aishan®" , ZHENG Jianging’, LIU Qunxiu’, XIA Juxing’

1 College of Wildlife Resources, Northeast Forestry University, Harbin 150040, China

2 Key Labortory of Wildlife Conservation, China State Forestry Administration, Harbin 150040, China
3 Shanghai Zoo, Shanghai 200335, China

Abstract; From March to December 2009, we investigated the behavior of captive sun bears ( Helarctos malayanus) at
Shanghai Zoo using manual observation and infrared cameras in order to supplement valuable information for captive
management of this species. Ethograms were composed of resting, locomotion, pacing, begging, feeding, climbing,
exploring, rubbing, playing, chase, sniffing, warning, fighting, mounting, cunnilingus, mating, and elimination. These
behaviors were categorized as resting, locomotion, begging, stereotyped (e. g., pacing or waving ), social, or other
behaviors for comparison and analysis. Each animal was scanned every 6 min by one observer between 8:30 and 16 :30 and

by infrared camera recordings for a period of 24 hours. Observations were carried out on 5 bears (3 males and 2 females)
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during spring and summer, and 6 bears (4 males and 2 females) during autumn and winter. The bears ranged in age from 5
to 13 years. Sun bears spent more time resting (45.66% ) in the daytime (from 8:30 to 16:30), followed by locomotion
(30.01% ) and begging (12.29% ). Sun bears showed different patterns of activity across seasons. Locomotion ( F =
62.748 ,P<0.001 ) and social behavior( F'=26.041,P<0.001 ) varied significantly among seasons. Locomotion was lower
during spring and summer, and lowest in summer (13.96% ). Locomotion was significantly higher during autumn and
winter, and highest in autumn (43.99% ). Social behavior was highest during spring and summer. Stereotyped behavior
differed significantly among seasons ( F =4.667, P<0.05) and was highest in spring (7.65% ) and lowest in summer
(0.69% ). No significant differences were found in resting( F=1.857, P>0.05) and begging( F=1.180, P>0.05) among
different seasons. There were significant differences in the proportions of locomotion (P=0.002) and stereotyped behavior
(P=0.001) between spring and summer. Sun bears exhibited significantly higher levels of locomotion and stereotyped
behavior in spring than in summer. There was no significant difference between autumn and winter in the remaining six
types of behaviors. Sun bears showed different daily patterns of activities in captivity. Resting behavior exhibited a “W”
type curve on a daily basis. Resting was recorded mainly from 00:00—5:00 hrs and from 20:00—24 .00 hrs. Activity
generally began around 6 ;00 hrs, and a peak in feeding was recorded at 8 :00—=8 :54 hrs. During the same time intervals,
locomotion, begging, and social behaviors gradually increased. The bears were housed in cages to which access was
available from playground. In the playground, peaks of begging occurred around 10:00 and 16:00 hrs when there were
many tourists in Shanghai Zoo. Activity gradually declined after 19:00 hrs as resting increased. Comparison of behaviors by
age class during spring and summer indicated that age was a significant variable affecting resting, locomotion, social,
begging and stereotyped behaviors. Males showed significantly more social behavior (in spring; P=0.000, in summer; P=
0.002) than females. Activity levels were higher in the playground than in cages. Resting and stereotyped behaviors mainly
occurred in cages, and locomotion mostly occurred in the playground. Resting behavior in cages plotted a curve of the “W”
type on a daily basis. Our study showed that the behavior of sun bear is influenced by season, sex, and presence of

visitors.
Key Words: sun bear ( Helarctos malayanus) ; captive; ethogram; bhehavior rhythm; time budget
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Fig. 1 Comparing the distribution of behavior of captive sun

bears during daytime in four seasons
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Fig. 2  Daily activity rhythm of captive sun bear in spring, autumn and winter
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Fig. 3 Activity rhythm of captive sun bear during daytime in spring and summer
F1 DREFAEBERMEEESHITANLER
Table 1 The comparison of different behaviors of captive sun bear in different ages during daytime
1THh # 7 Spring H 7 Summer
Behavior AR AR P BAE AR p
K8 Resting 43.267+8.970 31.844+6.447 0.000 41.563+20.171 26.792+12.293 0.103
iZ 3l Moving 13.200+4. 590 21.689+4.367 0.000 3.625£1.727 11.375+5.326 0.004
7 Begging 7.100£5.632 13.178+5.327 0.005 3.875£3.420 12.583+4.500 0.001
ZIML Stereotyped 7.967+4.502 1.889+1.418 0.000 0.688+0.372 0.167+0. 178 0.005
18 Social 4.733+2.611 7.111£3.275 0.036 1.438+1.208 4.167x2.410 0.016
HiAth Others 4.533+5.811 5.533+4.152 0.592 14.938+10.765 10.375+12.343 0.444
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Table 2 The comparison of different behaviors of captive sun bear in different sex during daytime

TR # 2% Spring 578 Summer

Behavior Wit HEPE P i b P
A Resting 43.300+11.359 34.04+8.057 0.029 42.063+20. 134 26.458+12.748 0.085
iZ 3l Moving 17.933+4.354 20.11+5.351 0.232 6.062+2.570 9.750+4. 693 0.072
28 Begging 7.467+£5.677 14.15£7.777 0.012 8.875+6.880 9.250+2.736 0.888
ZIHR Stereotyped 5.933+4.039 4.400+3.832 0.295 0.375+0.354 0.375+0.415 1.000
#1Hf Social 3.367+1.922 8.333+3.986 0.000 0.750+0.707 4.625+2.751 0.002
HiAth Others 3.800+4. 854 6.911+7. 146 0.174 7.563+11.633 15.291+13.597 0.242
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