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Abstract : This study was conducted for behavioral characteristic analysis of the Asiatic Black Bear in a limited space.
Behaviors of eight Asiatic Black Bears were classified into 13 normal stances and locomotor activities, 15 normal
maintenance behaviors, 9 locomotory compulsive behaviors, 2 non-locomotory compulsive behaviors through the 3
years of monitoring. The bears had originally been released into the Jiri National Park for Asiatic Black Bear Restoration
Project and were withdrawn again because of several reasons such as habituation to humans, and apiary damage.
Through the monitoring of 6 hours per day during 3 months, classified behaviors were analyzed based on sex, age,
observing month, observing timing, captivity period, and captive form. The total rate of stereotypic behaviors was
26.51 £ 13.38%. Among these, RA (Rest A) was rated high as 47.32 + 18.32%. In addition, SP (Standard pace), HR
(Head rear), EP (Extended pace) were most frequently observed behaviors. The time budget of TFS (Two feet stand),
SA (Sniff A) and SB (Sniff B) on females and younger individuals were relatively higher than male and older individuals.
So we confirmed that females and younger individuals had more wariness and curiosity. As the period of captivity
took longer, the rate of stereotypic behaviors was higher and more stereotypic behaviors were observed in the afternoon.
At night, behaviors related with resting like Rest-A, Rest-B, Lying down, Lying on abdomen, Sitting were more
frequently observed.We concluded that the captive state could affect the behaviors of Asiatic Black Bear and long
term research should be necessary.

Key words : Asiatic Black Bear, behavior, captive.
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Fig 2. C. Captive space B with releasing space. D. Interior facility in captive space B.
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Table 1. General attributes of samples (N = 8)

Variable Group Sample (%)
Male 6(75.0)
Sex
Female 2(25.0)
Under 2 years 2(25.0)
Age Above 3 years 6(75.0)
Mean + SD 4251191
Under 2 years 5(62.5)
Captive period Above 3 years 3(37.5)
Mean = SD 2.75+1.98
. A 2(25.0)
Captive form
B 6(75.0)
Shth. BUER A7 98 2417 9F 2413, oRE 24
749] 19 AR B 1% 1Mo BB SR

CTV (H4032, IDIS Korea)2 o] &3l mUEE 313
3l Space A Z Space BE U3 F7ke] 97 9%
to] gEo] Uehte RS 71=sISith(Fig 3). &
QL 29 49S vEiie 13719 A3
s 157HA, EX]O]“’]' HEE E 97HA, H
Zdara)s 2744 Fotom 3% ot w7 B
NegrPE & AS 7“°]«] BARE wEt FA A
2 BE 3} tH(Table 2).
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Table 2. Full ethogram of bears observed during the study
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Fig 3. Captive space of Asiatic black bear during the monitoring.

Kruskal-Wallis test, A8, 3H ARS-E 7|71, ARAAE
Hlw 2 Ho|goj] FHo|A 2] 52 Mann-Whitney test
£ o831 p-value < 0.05%] A& Folst xfol= QAT

2 I
INEZE A At T AN HdEES 7349+
13.38%, 74352 26.51 + 13.38%% LJERHO™ ﬂxﬂ 5
% RARest AV} 4732+ 1832%% 7P =& Hl&-S el

37 SP(Standard pace) 12.36+14.27%, HR(Head rear) 5.41+
7.73%, ST(Stand) 5.02+2.58%, EP(Extended pace) 4.86
+6.56%, SI(Sitting) 4.58 £1.50%, FE(Feeding) 2.99 £2.09%,

I. Normal stance and locomotor activities

Behavior Code  Definitions of observed behaviors

1. Rest-A RA Sitting more than 3 minutes or lying with body motionless lack of alertness on the circumference
2 Rest-B RB ;S::rtf:llrllri ferr;(;;ec ;han 3 minutes sitting or lying with body motionless with alertness on the

3. Sitting SI Every sitting posture

4. Lying down LD Lying down on its back

5. Lying on abdomen LA Lying on its abdomen

6. Standing ST Standing with 4 feet more than 5 seconds

7. Two feet standing TFS Standing with 2 feet more than 5 seconds

8. Locomotion LO Movement from one location to another at floor level by walking or running

9. Pause PA Pause for less than 5 seconds duration during locomotion

10. Change stance CS Any change between the stance standing after lying or sitting etc.

11. Climbing CL St?rlzc; ce)f[cl'ocomote above floor level with no body weight supported by the cage floor climbing
12. Approaching AP Coming around the observer

13. Charging CH Sudden rushing on the observer




Table 2. Continued
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II. Normal maintenance behaviors

1. Feeding FE Ingestion of edible material
2. Drinking DR Consumption of water
3. Eliminate EL Defecation and urination
4. Scratching SC Scratching an itchy spot by its feet
5. Rubbing RU Rubbing its body on a cage or tree etc.
6. Licking LI Licking its body
7. Mouth open MO Opening its mouth; hardly any showing its canines
8@%3:?5}?53;“2“(1 MC Opening its mouth with showing canines completely
9. Ears back EB Flipping its ears backward
10. Ears up EU Cocking up its ears
11. Swimming SM Swimming in the pool; in space B
12. Dipping in water Dw Dipping its body in water in space A
13. Sniff-A SA Sniffing cage floor or object attentively for a period of more than 5 seconds
14. Snift-B SB Sniffing air attentively for a period of more than 5 seconds
15. etc. ET Any non-stereotyped behavior not falling into one of the above categories
1. Compulsive behaviors
Locomotory stereotypes
1. Standard pacing Sp Eg:gr;llé)lt(iiogegi‘;r;iliht ahead) along a full cage length; body aligned with cage bars or wall and
2. Extended pacing EP As "Standard pacing"but pace exceeds one cage length
3. Stepping backward STB  After "Standard pacing", "Extended pacing" stepping backward
4. Head rearing HR g/:éizjée angled up; All feet remain on ground-turning movement used only in conjunction with
5. Weaving-A WA Locomotion (to left and right alternately) with body perpendicular to cage bars or wall
6. Weaving-B WB I;f[)t?r(:;notion (to left and right alternately) with body perpendicular to cage bars or wall during
7. Two feet stepping TSS Stepping (to left and right alternately) during two feet standing more than 5 seconds
8. Swiping SW  Beat the door by using the front feet repeatedly
9. Looping LOP  Locomotion (straight ahead) tracing a circular or elliptical route
Non-Locomotory
stereotypes
1. Self sucking SS Repetitive sucking of a body area; often accompanied by a distinct ‘humming’ vocalization
2. Forming FO Large amounts of white foamy saliva are produced and held in the mouth

RB(Rest B) 2.34+1.02%, TFS(Two feet standing) 2.33 £
2.11%, LO(Locomote) 2.02 +£2.42%, LA(Lying on abdomen)
1.70 £ 1.24%, WA(Weave A) 1.56+3.13, LD(Lying down)
1.25+1.15%, TSS(Two feet stepping) 1.10 £2.66%2] A=
velstth, 2 uboll PA(Pause)S HIE3F SA (Sniff A),
SB(Sniff B), CS(Change stance), CL(Climbing), AP
(Approach), CH(Charge), DR(Drinking), EL(Eliminate), SC
(Scratching), RU(Rubbing), LI(Licking), MO(Mouth open),
EB (Ears back), EU(Ears up), DW(Dipping in water)s—<
1% mIREe] ofF= A2 H|&S YERIIZ MC(Mouth open
and canines showing)?} SM(Swiming)}> ZUHH 7|7+ &

ot TEE|R] kTH(Table 3).

N 4

FAL AAE 7335+ 15.83%, ZFE%E 26.65 £ 15.83%
2 UeR 47l ALAE 73.91£042%, T E
26.09 +0.42% (U=6.0, p=0.5)% e} od=57ke] F5E 2}
ol YRR Sttt Al 739 RA 44.60 £7.25%, RB
2.16+0.17%, SI 3.11+0.79%, LD 022+0.04%, LA 1.16+
0.75% ©|32 7S RA 4823 +21.34%, RB 2.40 + 1.20%,
SI 5.07+137%, LD 1.59+1.14%, LA 1.88+137%% ¥
27 HHEE gso] R A A7 51.25%, 59.17%=
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Table 3. Time budget of normal and stereotypic behavior in
captive bears

Normal behavior (%)

Stereotypic behavior (%)

Code Mean + SD Code Mean £+ SD
RA 47.32+18.32
SP 12.36 £ 14.27
RB 2.34+1.02
SI 458 +1.50
EP 4.86 £6.56
LD 1.25+1.15
LA 1.70 £ 1.24
ST 5.02+£2.58 STB 0.35+0.99
TFS 233 +2.11
LO 2.02+2.42
PA 0.32+0.43 HR 541+£7.73
CS 0.35+0.24
CL 0.44+0.70
WA 1.56 £3.13
AP 0.06 +£0.07
CH 0.00
FE 2.99 +£2.09 TSS 1.10 £2.66
DR 0.69 £0.38
EL 0.20+0.12
WB 0.21 £0.59
SC 0.22£0.26
RU 0.02£0.03
LI 0.01 £0.03 SW 0.02 £0.05
MO 0.03 £0.05
MC 0.00
LOP 0.08 £0.15
EB 0.02 £0.02
EU 0.05+0.08
SM 0.00 SS 0.30 +£0.84
DW 0.01 £0.02
SA 0.73 £0.55
SB 0.75+0.84 FO 0.26 £0.74
ET 0.02 £0.05
Total 73.49 +13.38 Total 26.51 +13.38

Azl 2 Aol en A AF F 7P B2 e
< AAEALE AddElEe] oAM= Al 73 HRO
839+ 11.86%= 7H =2 H]&-S AFA|8IG1AL SP, EP, WA,
TSS d°] wo] vepd whA v 57 7halals<l SS(Self
sucking), FO(Forming)2] 352 YERPA] 2ditl 52719
A% SP7F 14.84 +15.82%% 7FE &2 Y&S ZHA|slaL
EP, HRo| Bo] Yehstor}t b3l 7ko] WB(Weaving-B)2t
TSS(Two feet stepping), SW(Swipingy= 7o YA &
QUTH Table 4).

2

1029 7t &S 41.62+£31.15%, 11¥€ 1734+

. o]HHE_L ) R =1 =< /\1 ]:0‘}_: - 7197] -

olsdl - ol&F - R

9.54%, 129 24.88 + 12.20%(Kruskal-Wallis, p=0.086)Z 1}
Ebtor gdelE S RA, RB, SI, LD, LAl &3 #
He PFE 109 399%, 11¥ 66.73%, 12¥€ 58.57%=
ERSTH

10€= SP 20.85+29.31%, EP 13.15+16.07%, HR
469+6.83%, 119 SP 826+10.34%, EP 2.53+421%,
HR 437+747%, 122 SP 1141+10.14%, EP 2.48+5.12%,
HR 6.63 £10.02%% SP, EP, HR Al7}A] 8%5¢] o] 10,
11, 129 74z ZFaksls & 81.69%, 62.22%, 8247%%
AAZ T}, T3 WASH WBE 12€909F Yelstomn B4
7359l FO= 1028009 2= th(Table 5).

Al ZHof

A7 el Ee oA 2949+ 18.65%, 2F 39.89+
16.05%, ©F7; 1.64 +2.27%(Kruskal-Wallis, p <0.05)2 L}
B} o5of B2 AHalE-g 3fal offtell= Al ES o)
A 3 F2 7S AAY 45 RA(94.80 £4.43%) FES
Hoj o7l Zulelso] 015Ut} RA, RB, SI, LD, LAS]
FA3 AEE F5S 0F 39.01%, 24 49.98%F o5 H
o ool W2 #2415 Feth S FE= 249 511+
4.80%= 9% 238+2.06%, °FZF 0.39 + 0.84%(Kruskal-
Wallis, p <0.05)5t} =4 YePTH(Table 6).

oy d

234 olsle] AN FL 70.49 +5.25%, ZHHES 29,51 +
5.25%%2 VEREo ™ 3dA) o AAdelso] 7449 £15.51%,
7k so] 2551+ 15.51%% Ve o] we [z
5 aol= A RO AFaEel Ao 2dA o]st
= TFS 4.07+1.82%, 394 o]/ 1.75 £ 1.99%(U = 1.0,
p=0.072), 294 ©]&= SA 1.36+0.61%, 334 o]
0.52 +£0.37%U =0.0, p<0.05), 234 ©|3}= SB 2.00*
0.65%, 334 °]A4-S 0.33+027(U=0.0, p<0.05)& X}o]
7} A}k, ks wEl w3k 234 o|ske HR 16.89 +
0.16%, EP 10.55+621%Z =4 Yo 394 o]
SP7} 16.12+ 14.74%% 7P &2 Hl&S AAS}L HRS
1.58 £3.65%(U =0.0, p<0.05) 22 234 o]t} At)3
o= YA YERSTHTable 7).

ARE 712t

ARE717Ee] 2 olBkl AMAIES FdEo]l 7523+
15.93%, 7ZFakalso] 24.77 £ 15.93%% Uebon 3 o)t
ol /HAEL A Eo] 70.60 +9.97%, 7FEFEEo] 29.40 +
9.97%(U = 6.0, p=0.393)2 UFER} ARS717H0] wWE 73uts)
59 zole AR FAh FAAE F RAT 29 ©|§t
51.20 + 19.89%, 313 ©]A 40.86+16.84%= A 35
U 7P W2 HIES AA A il E F HRS 29
o]} 8.64 £835%= 3WAY ©]F<] 0.03 +0.06%(U = 2.0,
p=0.072)2} 2}e]E B TH(Table 8).
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Table 4. Time budget of behaviors according to sex by Mann-Whitney U Test

Normal behavior (%)

Stereotypic behavior (%)

Male Female 18] Male Female U
Code . Code .
Mean + SD Mean+ SD  (one-way sig.) Mean + SD Mean+ SD  (one-way sig.)
RA 4823 +21.34  44.60+7.25 5.0(0.429)
SP 1484+15.82 490+5.11 5.0(0.429)
RB 2.40+1.20 2.16+0.17 5.0(0.429)
SI 5.07+1.37 3.11+0.79 1.0(0.072)
EP 5.46 £7.40 3.08 £4.35 4.0(0.322)
LD 1.59+1.14 0.22+0.04 2.0(0.143)
LA 1.88 £1.37 1.16 £0.75 4.0(0.322)
ST 437+234 6.98 £2.99 4.0(0.322) STB 046+1.14 0.00 5.0(0.429)
TFS 1.32+£1.18 5.34+£0.01 0.0(0.036)"
LO 2.32+2.76 1.10+0.70 4.0(0.322)
HR 442+7.12 8.39+11.86 6.0(0.500)
PA 0.40 £0.48 0.10+£0.14 4.5(0.322)
CS 0.39£0.26 0.22+0.11 4.0(0.322)
CL 0.40£0.75 0.57£0.81 6.0(0.500) WA 0.63 £1.53 4.38+5.99 1.0(0.072)
AP 0.06 £0.07 0.06 £ 0.08 5.5(0.429)
CH 0.00+£0.01 0.00 5.0(0.429) .
TSS 0.00 4.39+4.52 0.0(0.036)
FE 2.30+1.96 5.05+£0.17 2.0(0.143)
DR 0.73 £0.41 0.56 £ 0.33 4.0(0.322)
EL 0.25+0.10 0.08 £0.11 2.0(0.143) WB 0.00 0.86 +1.14 0.0(0.036)"
SC 0.18 £0.20 0.33 £0.47 5.5(0.429)
RU 0.01 £0.01 0.04 £0.06 4.0(0.322)
LI 0.01 £0.01 0.04 £ 0.06 4.0(0.322) SW 0.00 0.08 £0.11 3.0(0.215)
MO 0.03 £0.06 0.01 £0.02 5.5(0.429)
MC 0.00 0.00 6.0(0.500)
LOP 0.09+£0.18 0.02£0.03 5.5(0.429)
EB 0.01 £0.01 0.02 £0.03 4.5(0.322)
EU 0.06 £0.10 0.02 £ 0.03 5.5(0.429)
SM 0.00 0.00 6.0(0.500) SS 0.40 £0.98 0.00 5.0(0.429)
DW 0.01 £0.02 0.00 4.0(0.322)
SA 0.67 £0.64 0.90 £ 0.05 2.0(0.143)
SB 0.59 £0.51 1.23+1.74 5.5(0.429) FO 0.35+£0.85 0.00 5.0(0.429)
ET 0.02 +£0.06 0.00 5.0(0.429)
Total 73.35+15.83 73.91+0.42 6.0(0.500) Total 26.65+15.83 26.09+0.42 6.0(0.500)

* . Significant difference between male and female (p < 0.05)
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5 HES 2.16%E Ve Auesde s
78.71 £10.91%, 739F3% 21.29+10.91%(U = 0.0, p <0.05)
2 AR MAEe] AeEEge] HAIEET B 7t
g5 Bt A T AETEEe] MAES RAVH
5443 £14.80%= "9 =2 BIES AAS A AR
HAEL 25.99 £6.45%U =0.0, p<0.05% Ajdoz vt
< HES ARl Aol oM AEiEsd Al
A Eo] HR 7.21+824%, SP 5.48+594%, EP 3.78+
5.94%°] TAME eI FOE AlLst BE 7ukelgo] 2
Zhg vbd AR AAEL SP7E 33.00 £ 10.66%(U = 0.0,

k>

p<0.05% 7Fg =& HE&Z YERJIL EP 8.12+9.81%=2
Pacing 3%5°] Ju3%E 5 97.53%S XFX|8ItK(Table 9).
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P7ke] Aole UERA] eikom el oA felF
2 zbol= oy 3dA ode] A= 21.34+15.11%,
234 oldlE 1042+627%U=3.0, p=0215)2 HAHo]
2o JRAI7F o] YERSTHTable 9). AFS717k) Slojd e
10, 11, 12¥ 25 AR8717k] 3d o)l 7A1Ee] Holge]
o) FHoAe] S5l Wol YeRton 53] 12€2 24 9]
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Table 5. Time budget of behaviors according to month by Kruskal-Wallis test

Code Nowv. Oct. Dec. Kruskgl-Wallis
Mean + SD Mean + SD Mean + SD (sig.)

RA 32.46 +27.60 55.77 + 14.09 47.16 +20.62 3.02(0.221)
RB 224+1.12 3.23+2.09 2.09 +2.40 2.32(0.314)
SI 3.45+2.79 4274165 5.95+4.98 0.92(0.631)
LD 0.72+0.93 121+1.38 149 +1.92 0.78(0.679)
LA 1.03+1.07 225+1.13 1.88+3.15 4.38(0.112)
ST 2.90 +2.63 4.14+2.53 727 +4.66 4.94(0.084)
TFS 1.84+1.56 2.45+2.94 248 +2.24 0.16(0.923)
LO 3.59+4.34 1.47+1.34 1.64 +2.41 2.43(0.297)

PA 133+1.58 0.01 +0.02 0.11+0.18 12.87(0.002)°
CS 0.59 +0.39 0.44 +0.37 0.14£0.13 5.39(0.068)
CL 0.69 +0.84 0.58 +1.01 0.30 +0.47 1.42(0.491)
AP 0.14+0.22 0.04+0.10 0.03+0.07 2.20(0.333)
CH 0.00 0.00 0.01 £0.01 1.63(0.444)
Normal behavior FE 2.85+1.76 2.98 +2.09 3.46+2.99 0.02(0.989)
(%) DR 0.87+0.45 0.49 +0.36 0.80 + 1.04 3.52(0.172)
EL 0.39+0.29 0.25+0.16 0.07 +0.08 6.47(0.039)"
SC 0.31+0.31 0.40 + 0.48 0.06 +0.16 6.42(0.040)"
RU 0.02 +0.03 0.04 +0.07 0.00 3.96(0.138)
LI 0.03 +0.06 0.03 £0.05 0.00 2.90(0.235)
MO 0.09+0.16 0.01 +0.02 0.00 5.14(0.077)
MC 0.00 0.00 0.00 0.00(1.000)
EB 0.04 £ 0.06 0.01 +0.04 0.00 5.16(0.076)
EU 0.15+0.21 0.04 +0.08 0.00 6.86(0.032)"
SM 0.00 0.00 0.00 0.00(1.000)
DW 0.04 £ 0.06 0.00 0.00 5.25(0.072)
SA 1.29+1.08 1.09 +0.74 0.16 +0.22 8.87(0.012)"
SB 132+ 1.14 1.40 + 1.48 0.04 +0.08 12.26(0.002)"
ET 0.00 0.06 +0.15 0.00 2.00(0.368)
Total 5838 +31.15 82.66 +9.54 75.12+12.20 4.92(0.086)
SP 20.85 +29.31 8.26+10.34 11.41+10.14 0.68(0.712)
EP 13.15 £ 16.07 2534421 248 +5.12 5.69(0.058)
STB 0.59 + 1.44 0.20 +0.52 043+122 0.10(0.950)
HR 4.69 +6.83 437 +7.47 6.63 +10.02 0.68(0.713)
‘ WA 0.00 0.00 2.68 +6.02 5.38(0.068)
bsef;‘i‘l’gg,}:) TSS 0.38 +0.94 1.51 £4.01 0.73 +1.62 0.18(0.914)
WB 0.00 0.00 0.44+1.17 3.41(0.182)
SW 0.02 +0.04 0.02 + 0.06 0.02 +0.07 0.01(0.997)
LOP 0.12+0.19 0.08 £0.15 0.07+0.18 1.01(0.603)
SS 0.79 £ 1.93 0.35+0.93 0.00 1.35(0.510)
FO 1.04 +2.55 0.00 0.00 2.50(0.287)
Total 41.62+31.15 17.34 +9.54 24.88 +12.20 4.92(0.086)

* : Significant difference among months (p < 0.05)
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Table 6. Time budget of behaviors according to observing time by Kruskal-Wallis test

AM PM Night o
Code Kruskal-Wallis (sig.)
Mean + SD Mean + SD Mean + SD

RA 39.55+23.42 25.8219.63 94.80 +4.43 13.52 (0.001)"
RB 248 £1.76 3.22+1.86 0.12+0.13 6.42 (0.040)

SI 444 +£2.32 6.29 +2.57 0.62 +0.45 12.14 (0.002)"
LD 1.38£1.26 1.71 £1.45 0.12+£0.19 5.87 (0.053)
LA 2.13+£0.87 1.97+1.25 0.16 £0.21 11.77 (0.003)"
ST 5.65+4.76 6.54 +3.66 1.35+1.17 6.43 (0.040)"
TFS 2.63£2.91 4.05+£3.70 0.30 £0.32 5.72 (0.057)

LO 2.03+£1.70 2.74 +£2.95 0.13+0.12 10.28 (0.006)"
PA 0.63 £1.02 0.36 £0.31 0.00 6.84 (0.033)"
CS 0.44+0.42 0.35+0.28 0.23+0.24 1.28 (0.528)
CL 0.53 +£0.72 0.59+0.95 0.01 £0.01 3.46 (0.177)
AP 0.06+0.13 0.10£0.11 0.00 4.00 (0.136)
CH 0.01 £0.01 0.00 0.00 1.75 (0.417)
Normal behavior FE 5.11+4.80 2.38 £2.06 0.39 +0.84 6.89 (0.032)"

DR 0.78 £0.30 0.90 £ 0.53 0.01 £0.02 12.76 (0.002)"
EL 0.24 +£0.22 0.31£0.19 0.04 +£0.04 4.84 (0.089)
SC 0.19+£0.43 0.38 £0.57 0.04 £0.07 4.56 (0.102)
RU 0.01 £0.02 0.04 +0.09 0.00 1.74 (0.419)
LI 0.02 £0.05 0.03 £0.04 0.00 2.91 (0.233)
MO 0.06 +£0.15 0.02 £0.03 0.00 2.34 (0.311)
MC 0.00 0.00 0.00 0.00 (1.000)
EB 0.01 £0.02 0.03 £0.05 0.00 3.06 (0.216)
EU 0.07+£0.18 0.06 +£0.09 0.00 3.64 (0.162)
SM 0.00 0.00 0.00 0.00 (1.000)
DW 0.00 0.02 £0.03 0.00 3.67 (0.160)
SA 1.05+£0.76 1.03 £1.01 0.02 £0.04 9.51 (0.009)
SB 0.96 +1.43 1.15+1.27 0.04 +0.08 5.34 (0.069)
ET 0.03 £0.09 0.02 £0.05 0.00 0.79 (0.673)

Total 70.51 + 18.64 60.11 £ 16.05 98.36 +2.27 10.58 (0.005)"
SP 10.97 £ 14.40 17.79 £17.86 0.20 £ 0.37 7.68 (0.021)"
EP 8.01+11.82 5.53+7.49 0.39 £0.96 4.26 (0.119)
STB 0.47+1.33 0.58+£1.63 0.00 0.79 (0.673)
HR 6.69 +11.45 9.17+12.46 048 +1.18 2.73 (0.255)
WA 1.25+3.42 3.05+5.62 0.52 £1.27 0.93 (0.627)
Stercotypic behavior TSS 0.77 + 1.43 2.49 +6.95 0.05+0.12 0.25 (0.880)
WB 0.00 0.64 +1.76 0.00 3.67 (0.160)
Sw 0.05+0.14 0.0 £0.02 0.00 0.79 (0.673)
LOP 0.10£0.27 0.13£0.21 0.00 4.58 (0.101)
SS 0.40+1.13 0.50 £ 1.41 0.00 0.79 (0.673)
FO 0.78 £2.21 0.00 0.00 1.75 (0.417)

Total 29.49 + 18.65 39.89 +16.05 1.64 £2.27 10.58 (0.005)"

* : Significant difference among observing times (p < 0.05)
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Table 7. Time budget of behaviors according to age by Mann-Whitney U Test

Normal behavior (%)

Stereotypic behavior (%)

Under 2 years Above 3 years 18] Under 2 years Above 3 years U
Code . Code .
Mean + SD Mean+SD  (one-way sig.) Mean + SD Mean + SD  (one-way sig.)
RA 41.64£3.07 49.22+21.24 4.0(0.322)
SP 1.06 £ 0.31 16.12 + 14.74 2.0(0.143)
RB 1.94+0.48 247+1.16 4.0(0.322)
SI 3.28£0.55 5.01£1.48 2.0(0.143)
LD 0.78 £0.75 1.40+£1.28 5.0(0.429) EP 10.55+6.21 2.97+594 2.0(0.143)
LA 1.01 £0.53 1.93+1.36 2.0(0.143)
ST 6.98 £2.99 4361234 3.0(0.215)
STB 0.00 0.46+1.14 5.0(0.429)
TFS 4.07+1.82 1.75+1.99 1.0(0.072)
LO 1.68 £0.12 2.13+£2.85 4.0(0.322)
PA 0.17£0.03 0.37£0.50 4.0(0.322) HR 16.89 £ 0.16 1.58 £3.65 0.0(0.036)"
CS 0.30+0.22 0.36 £0.26 5.0(0.429)
CL 0.70 £ 0.63 0.36 £0.76 2.0(0.143)
WA 0.07£0.10 2.06+3.54 6.0(0.500)
AP 0.09 +£0.04 0.05£0.08 3.0(0.215)
CH 0.01£0.01 0.00 3.0(0.215)
FE 2.92+2.85 3.01£2.12 5.0(0.429) TSS 0.60 + 0.85 1.27+3.10 4.5(0.322)
DR 0.68£0.16 0.69 £ 0.44 4.0(0.322)
EL 0.19£0.05 0.21£0.15 6.0(0.500)
WB 0.03 +£0.04 0.28 £ 0.68 4.5(0.322)
SC 0.39+0.39 0.16 £0.21 2.0(0.143)
RU 0.06 £0.05 0.00 0.0(0.036)"
LI 0.05£0.05 0.00 £0.01 1.0(0.072) SW 0.08 £0.11 0.00 3.0(0.215)
MO 0.03 £0.01 0.03 £0.06 2.0(0.143)
MC 0.00 £ 0.00 0.00 6.0(0.500)
LOP 0.24+0.29 0.02 +£0.04 1.0(0.072)
EB 0.03 £0.02 0.01£0.01 2.0(0.143)
EU 0.03£0.02 0.06 £0.10 4.0(0.322)
SM 0.00 0.00 6.0(0.500) SS 0.00 0.40 £ 0.98 5.0(0.429)
DW 0.00 0.01 £0.02 4.0(0.322)
SA 1.36 £ 0.61 0.52+0.37 0.0(0.036)"
SB 2.00 +£0.65 0.33£0.27 0.0(0.036)" FO 0.00 0.35+0.85 5.0(0.429)
ET 0.07£0.10 0.00 3.0(0.215)
Total 7049 £525 7449 £15.51 5.0(0.429) Total 29.51+£525 255141551 5.0(0.429)
* : Significant difference between under 2 years old and above 3 years old (p < 0.05)
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Table 8. Time budget of behaviors according to captive period by Mann-Whitney U Test

Normal behavior (%)

Stereotypic behavior (%)

Under 2 years Above 3 years 18] Under 2 years Above 3 years 18]
Code . Code .
Mean+SD  Mean+SD  (one-way sig.) Mean+SD  Mean+SD  (one-way sig.)
RA 51.20£19.89 40.86+ 16.84 6.0(0.393)
SP 9.92 +£17.33 16.42 +8.53 3.0(0.125)
RB 241+134 2224021 7.0(0.500)
SI 427+1.03 5.10+£2.26 5.0(0.286)
LD 1.74+1.16 0.41£0.56 1.0(0.036)" EP 4.63+6.24 5.26 £8.50 6.0(0.393)
LA 1.83 £1.59 1.49 £ 0.45 6.0(0.393)
ST 450+3.19 5.89+1.05 5.0(0.286)
STB 0.00 093+ 1.61 5.0(0.286)
TFS 2.05+2.09 2.80+2.51 7.0(0.500)
LO 1.16 £ 0.62 3.45+3.84 4.0(0.197)
PA 0.24+0.28 0.45£0.67 6.5(0.393) HR 8.64 £8.35 0.03 £ 0.06 2.0(0.072)
CS 0.39+0.24 0.27£0.25 5.0(0.286)
CL 0.30£0.48 0.68 = 1.06 6.0(0.393)
WA 0.78 £ 1.66 2.87+4.97 7.0(0.500)
AP 0.03 £0.05 0.09 £0.09 4.5(0.197)
CH 0.00 £ 0.01 0.00 6.0(0.393)
FE 2.18 +1.81 433+2.10 2.0(0.072) TSS 0.24£0.53 2.53+438 6.0(0.393)
DR 0.56 +£0.14 0.90 = 0.60 5.0(0.286)
EL 0.21+0.07 0.19£0.21 6.0(0.393)
WB 0.01 £0.02 0.56 £ 0.96 6.0(0.393)
SC 0.21+0.27 0.22 +£0.30 6.5(0.393)
RU 0.02+0.04 0.00 £0.01 6.0(0.393)
LI 0.02+£0.04 0.01£0.01 7.0(0.500) SW 0.03 £0.07 0.00 6.0(0.393)
MO 0.01£0.02 0.05+0.08 5.5(0.286)
MC 0.00 0.00 7.5(0.500)
LOP 0.12+0.19 0.01 £0.01 4.0(0.197)
EB 0.02£0.02 0.00 1.5(0.036)
EU 0.08 £0.10 0.00 1.5(0.036)°
SM 0.00 0.00 7.5(0.500) SS 0.00 0.80+1.38 5.0(0.286)
DW 0.01£0.02 0.01 £0.02 6.0(0.393)
SA 0.72+0.72 0.74£0.12 7.0(0.500)
SB 0.97 £ 1.01 0.38 £0.33 6.5(0.393) FO 0.42+0.93 0.00 6.0(0.393)
ET 0.03 £0.06 0.00 6.0(0.393)
Total 7523 £1593  70.60 £9.97 6.0(0.393) Total 2477+1593  29.40 £9.97 6.0(0.393)
* : Significant difference between under 2 years and above 3 years (p < 0.05)
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Table 9. Time budget of behaviors according to captive space by Mann-Whitney U Test

Normal behavior (%)

Stereotypic behavior (%)

Space A Space B U Space A Space B U
Code . Code .
Mean + SD Mean+SD  (one-way sig.) Mean + SD Mean + SD  (one-way sig.)
RA 2599+6.45 54.43+14.80  0.0(0.036)" .
SP 33.00£10.66  548+5.94 0.0(0.036)
RB 3.03+£1.22 2.11£0.96 3.0(0.215)
SI 6.24 £0.87 4.03+1.24 1.0(0.072)
LD 1.62+2.29 1.12+0.86 6.0(0.500) EP 8.12+£9.81 3.78+5.94 2.0(0.143)
LA 2.80+2.58 1.34+0.42 5.0(0.429)
ST 436+3.69 5244252 6.0(0.500)
. STB 0.00 0.46+1.14 5.0(0.429)
TFS 0.24£0.10 3.02+1.98 0.0(0.036)
LO 426+5.04 1.27 £0.65 4.0(0.322)
PA 0.98 £0.35 0.10£0.08 0.0(0.036)" HR 0.00 7.21+£8.24 1.0(0.072)
CS 0.34+0.48 0.35+£0.18 6.0(0.500)
CL 0.96 £1.35 0.27£0.44 5.0(0.429)
WA 0.00 2.08 £3.53 3.0(0.215)
AP 0.05£0.07 0.06 £0.08 5.5(0.429)
CH 0.00 0.00 £0.01 5.0(0.429)
FE 3.80+£2.94 2.71£2.01 4.0(0.322) TSS 0.00 1.46 £3.04 4.0(0.322)
DR 1.00 £0.73 0.58£0.21 4.0(0.322)
EL 0.19+£0.07 0.21+0.14 6.0(0.500)
WB 0.00 0.29 +£0.68 4.0(0.322)
SC 0.40£0.23 0.16 £0.25 2.0(0.143)
RU 0.00 0.02 £0.03 3.0(0.215)
LI 0.00 0.02 £0.03 3.0(0.215) SW 0.00 0.03 £ 0.06 5.0(0.429)
MO 0.07£0.10 0.01 £0.02 4.5(0.322)
MC 0.00 0.00 6.0(0.500)
LOP 0.00 0.10+0.17 2.0(0.143)
EB 0.02£0.02 0.01 £0.02 5.5(0.429)
EU 0.05£0.07 0.05 £0.09 5.5(0.429)
SM 0.00 0.00 6.0(0.500) SS 0.00 0.40 £ 0.98 5.0(0.429)
DW 0.04 £0.00 0.00 0.0(0.036)"
SA 0.75+£0.02 0.72 £ 0.65 6.0(0.500)
SB 0.50 £0.04 0.83+£0.98 6.0(0.500) FO 1.04 £ 1.47 0.00 3.0(0.215)
ET 0.00 0.02 £ 0.06 5.0(0.429)
Total 57.84+£232 7871 £1091 0.0(0.036)" Total 42.16+2.32 212911091 0.0(0.036)"

* : Significant difference between under Space A and above Space B (p < 0.05)

Table 10. Time budget of activity around food location according to sex, age, captive period and captive form by Mann-Whitney U Test

Sex Age Captive period Captive form
Variable Male  Female Under  Above Under  Above Space A Space B
2 years 3 years 2 years 3 years

Mean = SD U(p) Mean = SD U(p) Mean + SD U(p) Mean = SD U(p)

Oct 15.72 12.36 1.0 9.62 17.93 4.0 8.25 28.98 1.0 28.11 8.68 2.0
o £1797 +4.16 (0.334) +3.88 +19.95 (0.500) +3.06 +£26.45 (0.134) £27.67 £323 (0.267)

Food 29.07 16.56 4.0 12.20 30.81 4.0 22.02 30.13 4.0 60.01 11.69 0.0
location +2839  +0.65 (0.429) +6.82 +£26.95 (0.429) +24.65 +27.50 (0315) +2.55 +£5.14 (0.048)

Dec 14.31 19.64 4.0 9.44 17.70 3.0 9.73 25.49 0.0 23.54 13.00 4.0
" +1210 £629 (0.322) +£8.13 +£11.36 (0.215) +631  +9.71 (0.018) +17.38 +831 (0.322)

Total 18.98 17.47 5.0 10.42 21.34 3.0 13.44 27.21 4.0 37.22 12.40 0.0
+1638 +3.70 (0.429) +6.27 +15.11 (0.215) +871 +1871 (0.197) +1587 +6.06 (0.036)"

* : Significant difference of food location according to sex, age, captive period and captive form (p < 0.05)



A SN widriswe] ety 54 B4 257

Be @5 RuET sedt(3d). Be B9, T8, 72
=0

AN BES 98 FEFE] sl CL BB A% Hol4
3l Aol giglont ofd AL AART T A4 v

s opel o] ojdl AAI7E AT Lol we) 2
o] Le7ke Aol it A Holgarisle] dAd 3l
o 34 olge] JlAIEel 104, 114, 128 BF o
Fofr) FRlolNe] B5o] A Yep} Aol w& RS
o] mlojol] nr} YAshe RO Mol §152] Aol
ERA srgle.

A7 o E frel A3l Joli giglont 3d o)
AFE AAS0] 29 olale] AASHT T B

52 YepT. ol ARg7Izle] ojd4E ulaso] S
oldthe A7ATT3Neh A} FF A% Ao}
Bao] Weg Aoz ok,

AFS71705 ol eftiske] B0l eE 3 o4 Ab

S A7 2d olate] NAERTE Ho|Fofr] FHolA <]
50| =A YERY ARS71Zke] Hojd g ol s
= Ao] Yepdt) 53] 12€9= ARE717Ee] 2 o3
MARTE 33 o] ARSE A7 T 2K 1290 Hol
of gk o] mlg- EoE RS & & ATk &
SpaceA®] 7HA7} Space B 7HA|E R HolgoAt ol
Aol &5 HlEo] FIL FAYEe] AS Wk opet 7t
gFo] o] YeE = Ao Z Hol Space A7} Space BETH
Haole E38kaL Space A2] NAIE©] Space B JNAIE
Hu} Be 2EHAE HH= 7o 7 JFAotH) ol Fe A
Zrol71= dht Space B 7HAIE 1Y 4~6417H4 2,880 m?
AF o] AASEH AL AR A gkl AkE =M
23 FZHIA ] 2EHAE o= AR 4T F de o
A7} Y= HFH Space A MMAIES WHIA &= AN 4
oA HU} B2 AEFAE v Zlog AlgETh

gF Az gEHstel lojAs 25 AlZle] 7t
gEo] sojval otelle Eoj=e As & ‘F AATE. ©F
}\g H]q:]—,xﬂ,] 7:]0 ,\Htﬂ 2}\]7:] _L,] 0;(1 ] 5011’1'1
20-2417& Eolee Aol AoH(2) /\}‘Iﬁ‘u% o)z, 9
ol A, sid ol g2 do] WolA| AL oAl =
7kl Eo] Fol ekl sklth(32). & AFHollA oA
o Zhakalso] A ehd 8 Q102 ofk] 239
1 91 A& Fshs RAGES Bol al3i7] wiEolH of
o] F& 2022416 o]Fol7] WES Ao
ﬁ ]1& o;ﬁ Kol o]:7}/\]7]-q]9,] Hah;@o]
lo]

o
Fd

ol
T
_r“-‘_‘ 4
ot :‘01

=
e

171w
sk= glslont dﬁ 19 241\]@ EUHYS 58
T HJ §EJHE*—°* —ﬂr‘DL sh= 740] Zed A

t [e)

2> o i (N
i offt
(E il

N

i
529 WerkeE 8 A% e 589 A7 8 A

4 £

weviEae] A ARl sl ok ERE 3 ¥
Aghd FZr A wdvisae] dlsuaS wetshr] 9t
2 AFE TPt A2 Space AdA O] ARG A
s B Aol B S vR= Ao vty
°|5 Falo] ARFEHo] whdvle] a5 Hstel v

IS ¢ F U
TAT Wrde] ARSA] ofl T} e S AlE
e

r =2

=N
A% e ot o) AuE 4o g 489 37

AFFEL AT AT F Y TS BEFR

Z2age AP Fo A% deirhde] Bas A

o

u}

Y R oot

SE= oREEA UER}= ZhulelEo] AAXNTER
v ZHlell 71Rleke °‘54 PeAow I Ee
ko1

AR A HEo] ARdEERe] BrE 224
Je BE AR HL=E FF E ‘%‘ Fuojol & Zom A
=

2 0E 8

I =g ddess. weEriss AIEAPA TR 2004

2. FFeh Art=gsdel Wakd widrisse] AHE =
Aol A3l A, Agdety tjshd Hl-/\]_sl-o =5 2008.

3. FFet, ARE, A3, 5, A9, o2, ARt
WAL Wb lse] B 7] 2 AAR o854 o
7. SRR AR 3R] 2008; 22: 427-434.

4. Ames A. The welfare and management of bears in
zoological gardens. UFAW animal welfare research
report no. 7. Wheathampstead: Universities Federation for
Animal Welfare. 1994.

5. Ames A. The management and behaviour of captive
polar bears. Thesis: Open University. 2000.

6. Ashfag MS, Ved C, John AT, Pankaj DM. Elevated
levels of serum alpha 2 macroglobulin in wild black
bears during hibernation. Biochimie 2003; 85: 1027-1032.

7. Andrew RC, Gary JG Behavioral persistence in captive
bears: a critique. Ursus 2005; 16: 268-273.

8. Beeman LE, Pelton MR. Homing of black bears in the
great smoky mountains national park. International Con-
ference on bear Research and Management 1976; 3: 87-95.

9. Belant JL, Follmann EH. Sampling consideration for
american black bear and brown bear home range and
habitat use. Ursus 2002; 13: 299-315.

10. Bertram MR, Vivion MT. Black bear mornitoring in
eastern interior Alaska. Ursus 2002; 13: 69-72.

11. Collins GH, Kovach SD, Hinkes MT. Home range and
movements of female brown bear in southwestern Alaska.
Ursus 2005; 16: 181-189.

12. Convention on International Trade in Endangered Species
of Wild Fauna and Flora 2008. http://www.cites.org/
eng/app/appendices.shtml

13. Clubb R. The roles of foraging niche, rearing conditions
and current husbandry on the development of stereotypies



258

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Zé%‘&_ﬂ . O]HH\:_L . 001:7(41] .

in carnivores.
UK. 2002.
Cronin GM, Wiepkema PR. An analysis of stereotyped
behaviour in tethered sows. Ann Rech Vet 1984; 15:
263-270.

Dantzer R. Behavioral, physiological and functional aspects
of stereotyped behavior: review and re-interpretation.
Anim Sci 1986; 62: 1776-1786.

Doan DL. Population characteristics and home range
dynamics of the black bear in northern Coahulia, Mexico.
Thesis, Texas A&M University-Kingsville. 1995.

Garner JP. The aethiology of stereotypy in caged animals.
Thesis, University of Oxford, Oxford, UK. 1999.

Garner JP, Mason GJ, Smith R. Stereotypic route tracing
in experimentally caged songbirds correlates with general
behavioral disinhibition. Anim Behav 2003; 66: 711-727.
Garner JP, Mason GJ. Evidence for a relationship
between cage stereotypies and behavioral disinhibition
in laboratory rodents. Behav Brain Res 2002; 136: 83-92.
Garner JP, Meehan CL, Mench JA. Stereotypies in
caged parrots, schizophrenia and autism: evidence for a

Thesis, University of Oxford, Oxford,

common mechanism. Behav Brain Res 2003; 145:
125-134.
TUCN. 2007. TUCN Red list of threatened species.

http://www.iucnredlist.org

Latham NR. Refining the role of stereotypic behaviour
in the assesment of welfare: stress, general motor
persistence and early environment in the development of
abnormal behaviour. Thesis: University of Oxford. 2005.
LeCount AL, Smith RH, Wegge JR. Black bear habitat
requirements in Central Arizona. Arizona Game and
Fish Department, Report No14. Arizona:Pheonix. 1984.
Linda K, Jiska VD. Rehabilitation and release bears.
Koln: Zoo Koln 2005: 53-61.

Lutz C, Tiefenbacher J, Meyer, Novak. Extinction deficits
in male rhesus macaques with history of self-injurious
behaviour. Am J of Primatol 2004; 63: 41-48.

Mason GJ. Age and context affect the stereotypies of

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

437 -

olsdl - ol&F - R

caged mink. Behaviour 1993; 127: 191 - 229.

Martin P, Bateson P. Measuring behaviour: an intro-
ductory guide. 2nd ed. Cambridge: Cambridge University
Press. 1993: 222.

Rogers LL. Resent advances in studies of homing
mechanisms. Proc. East. Workshop Black Bear Manage.
1984; 7. 75-78.

Rogers LL. Effects of food supply and kinshipon social
behavior, movements and population growth of black bears
in northeastern Minnesota. Wild Monogr 1987; 97: 1-72.
Sophie SV, Mason GJ. Behavioral persistence in captive
bears: further data and analyses. Appl Anim Behav
Sci 2005; 91: 247-260.

Sophie SV, Mason GJ. Behavioral persistence in captive
bears: a response to Criswell and Galbreath. Ursus 2005;
16: 274-279.

Sophie SV, Mason GJ. Stereotypic behavior in Asiatic
black bear and Malayan sun bear. Zoo Biol 2004; 23:
409-430.

Stirling 1. Bears: A complete guide to every species,
2nd ed. London: Harper Collins Publishers. 1993: 14-117.
Thomas ET, Eric CH, Tammy JT. Thyroid hormone
concentrations in Black bears-hibernation and pregnancy
effects. Gen Comp Endocrinol 1998; 109: 192 - 199
Vandebroek I, Odberg FO, Caemaert J. Microdialysis
study of caudate nucleus of stereotyping and non-
stereotyping bank voles. Proceedings of 29th international
Congress of the international Society for Applied
Ethology. Wheathampstepead: universities Federation for
Animal Welfare. 1995.

Wooding JB, Hardisky JB. Home range, habitat use
and mortality of black bearsin north-central Florida.
Ursus 1994; 9: 349-356.

Wiurbel H, Stauffacher M, Von HD. Stereotypies in
laboratory mice - quantitative and qualitative description
of the ontogeny of ‘wiregnawing’ and ‘jumping’ in Zur:
ICR and Zur:ICR nu. Ethology 1996; 102: 371-375.



