Provided for non-commercial research and education use.
Not for reproduction, distribution or commercial use.

ISSN 10175733

TAIPEI Z00 BULLETIN

VOLUME 22 DECEMBER 2011

o .+ " Hf

B O O 4+

EitmirantnE
' TAIPEN Z00

This article was published in Taipei Zoo Buttetin. The attached copy is
furnished to the author for non-commercial research and education use,
including for instruction at the author’s institution, sharing with
colleagues and providing to institution administration.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting personal, institutional or third party
websites are prohibited.

In most cases authors are permitted to post their version of the
article(e.g. in Word or Text form) to their personal website or institutional
repository.

http:// www.zoo.gov.tw



R ~ ZESRER PR EHH B E KRS (Helarctos malayanus) ZINAT a2 5228 61

2o B A & I 2R RE  (Helarctos malayanus)

AL

EiTE » XX EREBRHEEBRE

%ZE’/ =

(Helarctos malayanus) ZINR1I7BZ 8L SWIRZBIR 22:61-70 (2011)

BE : ATRWU 6 % B &5 R E(Helarctos malayanus) By Z B3 £ » A& M e A8 e & 69 % M B ¥ X M2 BB R AEERA 5

= E AR

QYR ARBERET 6 4

s kAR AL 0 BRIE R T AT EAL AT A Z A > LR BE IR D 2 RATE BIFUE - b R 6918 4% SR AR AT A
CZRMEEEPA 5 EATHBERIBRPIEIRT 2IRITEGEAIEER > AEEER » £HI

A8 72 M) B 96 A AR PU B A 9 BA A AR Z) ARAT B 0 {2 rhﬁ"#a MEsBER IR e R RG> ARFMHE > ARTHRE

MHAT AR I B A B QR IRBATE S S o KAk

BT - AL G BAERE - BREY L Badhhias o

1=
TR REB SIS - 12T 7 aEE R LY
REENER > A~ DRI G R E BRI 1S
RIS A5 — R ERRE (T > 2007) = PRI » B AT
PEEPVIFERESCEE G AED - BEFLREE L
AR - BIA0 - EEEREE B AR A ~ B A S
IEF R FE e = A =D Y) BB 555 (McPhee, 2002) ©
FRIRE P ITR S MR FHEEYI T R B T IR
Z—(tFHLE » 2006) > BFAE BRI 06 E H A BB
BYIEIR - RIGUTE - ZTERETERATRER - hEiE
AT R S IRt P BER SR RR 1% - R g M A1
ZE RN EBIRER A FIEREE (1 » 2004) o (EEEBERIREL |
BV T RE N R eI I FE SRR T4 - B 1 IR TS
BV By A AR & O - RS BRI TR
(stereotypic behavior) (Croke, 1997) o ZIMATRIIESE » £
e N BBV 1 el RIREEAIEET] - i #RELA) —
MHEGEITR - BYg DU R R ~ A8  BERISER

S AF LAY SR o

278 BB B A1 T f5(Mason, 1991a) » B4 : 2R [AIFEL ~ &
PEEERE A A HER ~ IR FER - BBEEETRS s M
Horp X DIE shE B K R BIB V) (AN ReRL BN (e B IR
B N ZIMRAT 3 AR SEZ5 B =1 (Van  Keulen-Kromhout, 1978;
Clubb and Mason, 2003) ° &% H I~ KGR LIRITRR
ML TEIYIER R EEIRSR  H AR - ZIIRITRX
W T i F BN PR SRR FE (Mason, 1991b) ©

RE & LIRS (Helarctos malayanus) 555 » tRAIZE
BT 20 #5231 2 AR REERS B 22 K N ~ TEARAR DL »
IR R A L HRAA < BES » BISLI ER e D 2
ITREHZIE » S LA R ERS PR P AE A IR - AF
S (B e BT 1 A i BR 55 i P A (8l AR v 1 BR b5 b
BT M 2 SR ORI T Rl D 2R A T R 38 4
HHAGS G A ) R E L

MRIERTTE

T LR BB Y B B R T B
" RRPHCR B R BYIRE AT o BEIEE



62 B R

— o AR ~ SR R

Rk RS B RERH R RS AL NP e (RS A 27-65 kg) 7E
IUCN #LEzZE %155 5 f&(Vulnerable) VT8 o A1 /3 A (R
FARREVE VAR > BRI - SICERIYIRE >
P YL N E EA 14.8 7R 772 H (Wong et al., 2004) © K
W FE A B VLR R R B R B A B O (LR
fEfE : FERICA F DT o B D IRE TFE R 15
E(A2E s {13 E)NFEHKRE » B 7 —E4% » HErMER
YRR - HERE F - AT RN E
e E LA  PEEYENRERRE - MR
B REEITASEROREEE(A@ : EingEEN=
JEE 2SR G R s ~ MR AAMEY )R TR - RIS 2
HEE N REREEI YRR AR sk i) - (ELEER > (E kS
RINEIHEENZINRA TR » AFFE— PGS -

AEELZINATRE SR 6 £(A 1 £ /5 &)
SR AE RS2 HIE R (2R 1) » AP R S B A v A (R — B T
MERTT ~ e/ \RIRVEEE N » 18/ \ e & mi il 5 — B L
(& 1.1) » JE LR S5 — A =R E B (5770 13 5
N7 1 N8) IR 5 A At A BE A 2B A T RS EL s A2
RE BT R » (B HEZHE RE R ET T 22 M8 -

EEEEIHUSERE - HE— BRI EEA ~ ZKethim
FIZENZEEEEERE 2X4X4 m)) @ HEER - +
R ANEE) 2 E (R E SRS 8 X4 X4 m’) > FEF
HLZEEEIBC A — 8K PAS FZRER ~ 1RRIKEFE
& BAIZRIC 22 /] » (EEFEER B A L3 A A (8 2) - BR
B ABBRE L 8:00 2B HARRRIEENE P22 £
FE BRI RL 8:00 K& 16:00 - EYIHELE : FEI
AI - HkE ~ SHEEETS & R © Btk ot - B RHPTH
13:30 #67—E6L > NEERE : i - $E - W~ B9
BEIERE NG o BRI R > AEEETIRSEES
PRFEIFARE - BB UMHERARE -

=~ ZERIBE AT

HIFARTA IS AR RRIS C R R E e 1 AT A 2R
117 5% 3 o B B 1T r M B B A Ml B A M B 1R

Ho+=

—OO%+=H

& » 22 B ER IR R —HE ~ RIS ENEE - A
R T2 M E LR (Distant 0 ¢ DO : [& 1.1)&ZHMHEBEMY
1THRBIE:  (FRREEIERIEFHER - 22RE
HEATVURE A RIS EFR AR AR - AR - KR —HH R EE
BE O HEEE S (D1 s [E 1.2) ~ A —HHERE RS E R B
AL(D2 5 [& 1.3) ~ B D2 FHER A —HERES E R FX
—E{L(D3 ¢ [E 1.4) > Hrp» D2 EHEH IR —FH N5
1 N6 &S & 2 B 5 B AH R R ([ B AT 22 B/ F % D4
AHERERA (D4 ; [H 1.3) » ZEEYIFIE (R ERInTTTIERR
il > D2 A 4 EZHEBENI-NS) - D4 1 2 S HI(E#S
(N5 ~ N6) » HEMEFEIRHE 6 EZHIERE - BEHEIIHT
R R R ARG PR RE B FE A TS » B D1 F|
D4 F5Z g i o

REBRES 2010 4F 3-4 HRMEST » S FE 2 R E BT
BH—i » ZINATRE SR BIERAEES 1-3 R H e
170 28 4-7 RES N —ZEEESRERIFR - BEERS
TEEE— R FEEENY)E ARG o 8 — R T RS
IR AR H 1 8:30-12:00 A1 12:30-16:00 » HARIAEEP/N\EFET
& ARG TR 5 0 f - EEIEE hE T EReR
ZRINRAT RS (B0 ~ 1R ~ S5 ~ A S B B ) FE AR I
BNGeska2 R FrEF (LI B RN - BHEEEEEE
14 BB - £ 70 088 5 &M EEREEARFUEE
h BETAUREEI SR RIS 840 /388 - AP > RAEZERIE
PR BRI BRI ERE S > M EZAERSS LI H
ZINRAT FRRe R (F2/70 7358 IR 2 % EERPE BRI
TR AR -

AE B3 IR Montaudouin and Pape (2004) FI{TRER
BT E RS MITRS o Hrh > P85 (pacing) B IKTE— € B%
&~ F—BH A R ALE LR TERBLL L - #EE
(circling) FERIE — € BS A BERE T T AE R R LA | 5 S28H(swaying)
BT A FHE R SRIAED 5 MlEH(head-tossing) 22 A BE A 7]
BT ESEE  WEHTE (over-grooming)EFR | EBRERINE
HEA—RE SN EIT R > B RHETNGRE E i - I
SRR BRI -



kT ~ ZERB ERE SO EE SRR (Helarctos malayanus) ZIRAT R 522 63

asR

AEE TR ERCERENE D - RIA S E A E —
WAL TR o Nl - 38 =TT B AE A R (RS R
(RREEA PR > P ZHIERSE g R PR AT
B Hifg 2 St mBRENTE > MAA 1 £EF8E
HERATR - (E72 A — {8 B 2] =Xtk T R A
f6(Z% 2) - BRI S - 1 SZ 0 B 11 B Bt HER X1
1TRIIIRRIE A % KFJEMGHEBIE I B 2-3% (K 2)°

[FIRE > 2T 6 & R 2RSS A 42 ] [E 450 B ) i e e
IRA A5 (HIER N2 (B A R 22 R E i D 2847
FRREE A » [T 2 BEE 5 (R B A58 I T A5 S a2 [
3) o FHRF N2 WERHER - HerEEEaanm D Bsa] 2
HEEHI(ANOVA, F, 5= 3.093, P=0.048 : [&] 4) ° i » SR
FrE T4 & IR RN A S ERF(DO : 745 2,052+ 537 #9/70 43
0 N=5)ZIth AT B IR D > HAERS & i B A s i
D4 PEBRFZIARAT RS R I B D (P 9841402 2
/70 73§ > N=2) > {EZHATRRYEE 4 I IFREES B PR
s EARTERHEN YD - D2 ~ D3 # D1 BBV IR E
WEAFRE(E 4)

DE]
ZEHEEEEAFNILERRRE —  (TRINRERES
A ZEB (G T - 2006) 5 # Z2fiE/]  BEAETRE
HEE ~ KRR FEREEATRAGEL RS - HEH
BEMRC S ~ thg ~ i - DU SR AT R
FE(H 0 2004) > A6 FTRE R S R R R AR E 175
(YRR IR I 52 B HE ZUHR AT F5(Mason, 1991a)  FTLIEAEH
RN BERIERE NSRBI MERRY) » HEHRE
TR AN o B B 118 8 v AR BB AT R A T S B (B
52002 ¢ #5E 0 2003 ¢ B 0 2008) °

REBET RIS EIEE  HERBEEE
LMY » RES S 58 B AR RERE RN PRERA T RS » IR T U8k
DIINRAT RS AL NPT o B B SRR R 2 R TS IE R B RS
T DHEK 2 B(=83%)EBERIZINRA T R 3) s it > BERA

anh
=111

EEREEIRS E (D D4 BB Rl D 2T R R (H
BIRERIE SRS > R DL R BIFHAE RS O 1085 (D1)
FrEE IR T &8GR o @RI RUR SRR ET 2
HSEH TR - B S P HIERE FACRHIRE g1
a7 HHEPARERPATAESANEGTS A ER » TEA
e APE AR - N RERE S SR ERR
S E AR LB - T oSO HEEAHIT T R(an : PREERITR)
R o R - 22 RS S I A T Rl D R B B IR R A
R EERELE - AiFtEY - mifEYEERER
5 0 SEIERGTE BV R RIRIEL - 5 LB B YIERREY
A fE(Tarou and Bashaw, 2007) » {1411 Lukas 55 A (2003)¥f K
R TR IR AR R AT PU R » RIEIE BB AR
BAA - RENEEITR : H—77m > Wl wlEa st
HIEIYIEBSFECRBRAIAREITR » (GEEREEEAITIEAD
EIERAIFSE R (White ef al., 2003) ©

RERRN S FEREEG ROCHZ D4 FEEY) » HEE5E
AT ZEF B A R TZIIT R E S &6 -~ AR
B o [AIF - AEERE R EIRSHARN B AT o R
8 Lukas % A(2003)HJBIFFEHRH] - M{fFIE AIRIE TR
B M — 20 - B2 s = EETHE S -
HABRETREEEEMAR -

Eft N2 (EBEHY R B A DUELH At §8 BHEARY 22
> HETEHARIRE SR A E] > HERIH R R nTRE R A FGEHY
BRELR » Rime ez EnenIERE ~ A2 sEan R
SN PRI LR AT RS ZRER - 1 ELE M B S R & b
E TR AP AR EE RN TS AN - A3 - N2 {E#SE 52 HI
(S e — A RETE - BRI - PERIFZREETHEER N2
MEREA A [ ZRERAJFA o MEPRIRINE AR E B2 (ERe E 8T
REREEE - BE GRS BAIRTRIVELE - EE
AR — TR EELFERRE - gaERMNE
7 HAJREEEGEMEEIISR - EreRRAE - 5
S~ 3 Bl B A% M 5 v 2 0 T ZE ZETH R BRI AT
(frustration-induced stereotypic behavior) (Mason et al., 2007) °
It > B 7B eBRAHERSHIRGIL - A — R H X
FLERCEAANT RISt ard sk - DU E 2R HA G » W5E
IRF RS 0 SR



64 BYRESE®R  H

wLHERENS - WERERIA T ORERIR
aF o (ESHR)E LIRS TER R A B HRE - WL - Roen]
LIRS E T > DIRHELIA TR A A -

EVE |

FAIFEH R R R IR B A B YA L B E
FHAE R m S E - IR B LU H DR 2 228
HHR B > HRRE S B SRR R A Y B BB IR A Y R
WERERAIHE - KR AKBEGMHFH 99 HE
-02.1-R-21(5)F T =S EIVE ) -

£E Rk

AL © 2007 ° AN ENYIEMZUEEVIEAFEIR < HE o
BT LR ER A SRR B BT TR AT hE 1A

AR ~ BB ~ E3R0E - BEE © 2002 - BEIEESH <]
MeA T % LR BT M ' L SRS - BB R 14: 39-50

PFBAE ~ T/ 2 2006 © REHRGAIZINAT RS B H AR IR 3R
— O EEEREE - [WIBY) 25 (3) °

HEER - 2004 o BIYIT IR BBV TRIRFE ST 0 2B 46-69
H o B HiRRA o dbat -

G ~ BeA ~ MR~ REEAE - 2003 © TERSRAHEISE
UNF95% (Leopardus pardalis) 1755 & (LIS EHIER -
BIVIE SR 0 15:43-49 ©

BKNE ~ B - A ZF ~ RIME - 2008 - R E LY
B KR (Canis lupus) H H 1T R 228 - B Y[R 22
0 20:1-12 °

Croke, V. 1997. The modern Ark. the Story of Zoos. Scribner.
New York. [FRF5HFEE © 2003 o FTBIY)EE—TE 7 EF B
T HERAIER AT T o IR HIRRAL » BdE - ]

Clubb, R. and G. Mason. 2003. Animal welfare: Captivity
effects on wide-ranging carnivores. Nature 425:473 —
474.

Lukas, K.E., M.P. Hoff and T.L. Maple. 2003. Gorilla

behavior in response to systematic alternation between

+ =

—OO%+=H

zoo enclosures. Appl. Anim. Behav. Sci. 81:367 —386.

Mason, G. J. 1991a. Stereotypies: a critical review. Anim.
Behav. 41:1015—1037.

Mason, G. J. 1991b. Stereotypies and suffering. Behav.
Processes 25:103 —115.

McPhee M. E. 2002. Intact carcasses as enrichment for large
felids: effects on on-and off-exhibit behaviors. Zoo Biol.
21:37-47.

Montaudouin, S. and Pape G. L. 2004. Comparison of the
behavior of European brown bears (Ursus arctos arctos)
in six different parks, with particular attention to
stereotypies. Behav. Processes 67:235 —244.

Mason, G., R. Clubb, N. Latham and S. Vickery. 2007. Why
and how should we use environmental enrichment to
tackle stereotypic behaviour?. Appl. Anim. Behav.
102:163-188.

Tarou, L. R., M. J. Bashaw. 2007. Maximizing the
effectiveness of environmental enrichment: Suggestions
from the experimental analysis of behavior. Appl. Anim.
Behav. 102:189-204.

Van Keulen-Kromhout, G. 1978. Zoo enclosures for bears:
their influence on captive behavior and reproduction. Int.
Zoo Yearb. 18: 177 —186.

White, B. C., L. A. Houser, J. A. Fuller, S. Taylor and J. L. L.
Elliott. 2003. Activity-based exhibition of five
mammalian species: evaluation of behavioral changes.
Zoo Biol. 22:269-285.

Wong, S. T., C. Servheen and L. Ambu. 2004. Home range,
movement and activity patterns, and bedding sites of
Malayan sun bears Helarctos malayanus in the

Rainforest of Borneo. Biol. Conserv. 119:169-181.



wERIE ~ 2ESE 2B ESCE B & KRS (Helarctos malayanus) ZIRAT RS 524 65

The effect of enclosure rotation on reducing
stereotypic behaviors of captive

Malayan sun bears (Helarctos malayanus)

Yu-Ting Huang" and Kurtis Jai-Chyi Pei

Abstract * This experiment compared the stereotypic behaviors of 6 captive Malayan sun bears (Helarctos malayanus) before and
after the enclosure rotation. Sun bears were relocated into unfamiliar enclosures similar in size but with 4 different distances and
different enrichment set outs. Results showed that, except 1 individual, all others reduced their frequency of stereotypic behaviors
significantly after rotation. However, because significant stereotypic behavior reduction can be observation in the nearest rotation
practice, and consider the convenience in operation, regular exchange of the enclosure with the neighbor should be the most
practical way in enriching environment and behaviors for captive sun bears. Individuals can not benefit from this operation should

seek for other possibility.

Key words: Behavioral enrichment, captive environment, environmental enrichment, welfare of captive animal.

" Department of Biomedical Science and Environmental Biology, Kaohsiung Medical University.
" Institute of Wildlife Conservation, National Pingtung University of Science and Technology. Corresponding author,

email: kejpei@mail.npust.edu.tw
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N1 1055 0 0 1055 2.1

N2 1530 0 0 1530 3.0

N3 1651 0 0 1651 3.3

N4 1127 199 0 1326 26

N5 190 963 0 1153 23

N6 606 0 728 1335 2.6
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