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SEAL T B Py [ mn N B A b i i e
TR & LR LU
ATFR S ZBET - REIFET ~ RAR

KTR - REZ - R2F - EMx 2tHUSYERMNRAFTRNEZINAIRITREELRIBLLR EYIRBER 23:47-62
(2012)
BE: FAGMPTROALB AR RARROOHE LR~ FABH ~ KETEMNK  FHEBAITLHMA 2T
BZ B o KAWL FRRRINZMATE RRGWE » LA RITEAGERSAGYRSTHIRRER A K
EZ AARRA c 2 MATEBAE RN A LEFGITE > AABARRAZIF O CERAELYG TR HWEGA Rk
EXEPATHE o AARAZUT I HYEEZMNATAKEAIRE Z i RIEEARH L WARTRREREITE
B gt eg B > HA Eedi R B AT B e 0 AR L R ARAT B R T Y R o St R BRI T 0 ZwdiR ey
AT REA I 0 R RRRAT B AT B S SR EA o KM HTEL S35 AR T E
BMATOEE  BRIAMTEGEATRRADYHOES s IVBARORE s UAFREAHLEY > KLNFA A
MR o Rk > FFHATE L SR E » RIVERTREH ~ F R HHB L0 4 F L8R » ARS8 > MR BOR &K
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g Xt > AR AR -
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NBBEEERE N8V HWBREERFEITRIH
B BETRE ERBRERIINERAGREZBFSITR
Hrhz —RZIBATR - (REERAEE E ) ~ 19 = RBEEE
B&18.24T8) (Redbo and Nordblad, 1997; Pitsko, 2003; &2
455 2003; % > 2003; Sellinger and Ha, 2005) > AR FELRE
FHENY)E Ho #28E5%HS (Vickery and Mason, 2004; Mason
and Veasey, 2009; Rees, 2009) ~ RER}ELARISERI B H B2
REIPEAEE (Clubb and Mason, 2003 Vickery and Mason,
2004; Szokalski et al., 2012) * ZIRAT B HEEE LEWIHIEH
FATRS » TTAIBAT R EE AR » nTRE2RE /T - —28)

VIR GHIDHEPEE (Szokalski er al., 2012) + 28RS
fa R (HIRBE Mk R BRI > BIANER & ~ B HFIRY) ~
Bt {E 88 8 - EAITEIREC oK B EEI R
115 8% (Skibiel er al., 2007; Szokalski et al., 2012) ° [”
RN BFHMRSR » BRIEBEIVIEH LIS » HAEHTE ~ R -
HYLREEA ~ &Y ~ SLEl YIRS S R 2 8 B
Yoyt s A PR L O BR AT HRE, B0 R ER AT A R A 75 LR
THIATRS » DORE A7 R JieR#E#E (Shepherdson et al.,
1993) o EEIRERMEREAFRE IR 28 fHEE
o AR ENYRBRA R SV ER HR AR AEITR
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(species-specific behavior) (Mellen and MacPhee, 2001) *
FHEEEEY B TRV > BERFEI TG WnlEE
S B A HEIERIEE - BE OMINEE MRS REHER: -
BhINRE ~ ERAIThRERIEL ~ B R HAMAEThRESS )T 1 (Skibiel
et al., 2007; Van Metter et al., 2008) » ALt » BEFZITHE
EEAL > PrEFEREEYIE ENIREE RS ~ %I
175~ R RAEITR - EEET A I EEMERr ~ 2550
iz 2 4% (Mellen, 1991; Carlstead and Shepherdson, 1994;
Skibiel er al., 2007) » JIA % i i Z2E I RELHE IIRE

(Van Metter ef al., 2008; Szokalski et al., 2012) » F: % 22K
FIEFAMEE (Newberry, 1995) °

KAGHEIEN < ZIRAT RS 2 B BT SR S B YR 53 7]
PEETIREA » W21 D 2 ZRE © Clubb 1 Mason #: B AEH A
FEHTEHEEERL N ER - —KF 16 %WTRAIECE
ZR[EIFEL (Clubb and Mason, 2007) » CHIZRETFIIIE
B 2 BlE - e K2 Eas o —HZITREE
IR ~ KGRI ~ DU IR E © PRI+ E A& BB ) = i & ok
o RZERC AR ~ B &m N TRE (3t ERER
TR R EY)) FIRA > ELIRMIEE R e IRE >
RIS T R B O IE R S8R [ ] Req | 3541
BATEIIHEL (Szokalski ef al., 2012) ° &H¥E R —Y)fE
ZWMFENEA % » 2 BERFTEHRIE (Panthera tigris sumatrae)
K PEARIEE R (Panthera tigris altaica) (Szokalski et al.,
2012) ©

BRIEREERZATREESCEREEERE -F R
AR EL fEHRPRINENS - BB - Al 2
BHEGEARR D XIMRITE (Bashaw et al., 2003; Skiebel ef
al.,2007) » FIEZBUREEREMERF — 2/ K (Bashaw er al.,
2003) : #EEFCEGIR) > MBI BTIETTREEEFRE R
B > tENTEEIRA (Jenny and Schmid, 2002) :
T ET VI A RS ik 2 R 7 AREBE R
TR R, (Markowitz and LaForse, 1987) ~ TEHREG .2
HEFEAAES (Hare and Jarrand, 1998) ~ FHJii#lE (Poulsen and
Miller, 1996) ~ [E#EMR B EP)HEAL (Van Metter er al,
2008) ~ NESAEAFE R RN ~ MKATKS: > BER

FHoH=

—O—F+=H

ARATIRI S & #5 5 (Roynon, 2000; Stark, 2005) » {5
SEE - WL R PRI PRES S ARSI B I E RS S K
WEEIE ~ K DUPRRISERCYINT: - 1F R S g b e sl -
e AN Fraget < ITis s LU MBIIZRRCATR -
TEiF (Panthera leo) ~ 3857 (Acinonyx jubatus) ~ =5
(Panthera onca) ~ [l (Puma Concolor) ~ 535 ( Leopardus
pardalis) 55 » CA#H THEAREE (Baker er al., 1997; Schuett
and Frase, 2001; Skibiel, 2007; Van Metter et al., 2008 ) o &%}
EIRIIBTIE > BRI/ TR o Skiebel & AIRAAIEE ~ BR
Uy ~ FNBUR » BT RIE YD TG LR » 3 /SRR
) AT RS N - BYRBATRHENN > HA LI R AL
Rt (Skiebel er al., 2007) ° HIMFHE L EE) (A
SEHREER) <HEE - SokE HEBERGMCAE R
F o (ERIRE R #MY) < #£5 (Mellen and Shepherdson *
1997) ©
SRIMEAERIATREE > 8ZE B AT WARA LA
J& (Panthera tigris tigris) <5575 o AL LIZICHAL
By bl e PR R AR Y R & IR R (BRI TR R R £
A 10 B B g e B L (L R ER SR TR S i
FRENFETT % < MM EAZIAAT 5 kD B A L

MRIERTSE

— ~ da LR A T

A - MEPE > 1988 FEHIAE » IFAE 20 3% © 1994 FEHIHTIE TR
W A BV o METEIEE B - OAE THELIRIT
Fa2H -

& - MEVE - 2000 FEHA 0 FEE 8 BR 0 FTIEZ 4 o VRS
AATE) - HEE B Gt 2003 ARGEHEZ
FOE% o 3T ARG R AR A T R 2R o

L~ fRgRHE,
BT B RS AT PR A R S T
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TERIFS 453.85 m* » FLTEEINER (Elephas maximus) 5.
KB - BENSB RN =& Ffga— 5 —
PREGAR R —TH = 4 m SRR AR TIE N BFEE
B JTE T LR T SRR IR S HH IR P e A 2 P
B—E K — B rTik > DUR % v DUt 88 70
RIREIBEES « Naa — e sl —{E kit - Bt 2 Eim &
E&725-6m (& 1) o R AREE 22 F ) B e 2
filfr o BR& 22 2.4 x 2.7 x 1.8 m o RS HRRES —E
B 0 25055 10 x 4.4 x 2.8 m : JEEIG A —RIELLNAR
HFHZFEER  RER1.6x04m &E L1 m: BE—
HERIRER K » RER 22x07m> HE 1.2m e
B —EMA (R 130 em @ ERK) 26 em) fAIEENE - {1
AL EEIG R E TR T 8 R R R B
FIFHTRS -

=~ gt Rl

oy ReaiERnt (—HH) KatBetH (RafH) > A PRl
22 o BRHTEERS 2008 4 11 A 22 HAL » FEAIRERE AR
RS AT N T > T E 2008 4F 11 H 29 HEEE
PUH - NBRENALRESIE 28I > ETTRE
0 BV ITREEMTRIE T > bR RESAN—H
(IR T Rt =X o E AT IS BT B W 5 IR SR S F5 1) 2
BAGR - IRER TR - (RAVARIE PO EMEME T INRIR GRS
i ~ e ~ R B E BRI A) o MHERAEE
A RHEAFFUTRMBUZE IS 5 FR S
TR o R A GRS < 8122 RS E BT & &AL R RN
EIEE) - HIfTE A BRI E L MARERG AT -

alBafH T B - R EUEME - BRI
i R AR - MR R o 7 2008 A 12
A 6 HFtG > — B R ROETTEISS &30Pk mi U E &R -

B SR - 22501 AU (Van Metter et al., 2008)
BAIRIG TAE A B SBRRER—1E > DU KBRAE—F2 (50
x40 x 45 cm’ > NEEER 3 — 6 A s5-73%) &
ARL IR - AR TE A B E AR - BRI E 0
PIPR ARSI B IRk s DU R i g [ HE

B o IS — BRI GEOS ~ il —) #1785 - BB
feR % o WHFE N B EA TG FTE IR et ez
@ °

MREREHE B > 2251 ASURK (Mellen and Shepherdson,
1997 : 8255 » 2002; Welnet et al., 2002; #f55 > 2003; Skiebel et
al.,2007) ~ 5 TIE N Bk » DU RTHIE L /5 R
S RIMIES2KEE (Helarctos malayanus) 2ZE{RWE {5 i
AR (WA SRR AR ) - DU S B i b i ez
BE (SERIERT AR » A/ 10 x 15 em > HIF
FENE EATHREREENE) » IR AR R IR AT - HAfFFEAR
ARG - W& — » TiAT 22 DUREREANAR S 5 A
#e o TR R n] i < 5 - MRS AH AR — R (G H
=) TS - BBISHE R - TR BTSSR
Fra it erttildasze -

P ~ 1T RS VTR

BIER R AR L 09:30 2T 16:00 0 5 30 FH{i
—RECE  IREEESRIFEHEUER % (focal-instantaneous sampling)
ISt EC sk E LR R RS AT > HATRS R TIE M »
EFANER 1) CEFRITRE - Bl 86~ B~ FEL - PRt
BYERATRS ¢« AE) - ZIAT R~ 8RR ERTT RS E L
DR EAATER, o BSOSk T N Mt —H&MITR
HIEREREL > S5 SR IR B B 2T R H B A 2R B S g
] o LIAFRTERES SYSTAT 12 (Systat Software, Inc. USA) £
{THETIESE » Ll Mann-Whitney U test /Wi f LLECZE 5L » BFSE
FEEEANT -

LigBa L b R — HAT R alBeniBdadEate - &
TRHBLE B3 AMERS R < 72 5 R R T -

2 B ERRIT R ~ FRXIC BNREAT 1% - BLERREAT RS I
B3 A E A R R AT RS AR ni B A e 2 22 S e H
HEE -

3ZIMRAT R ERAY 5 73 Ee AN 2 B Sl - BEEAEa T
ITRERCERAETT LU -
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B 540 25 1Y H AR RS SR T FEatBan ~ HLEAH B

MEAH ) R T3S » Frifs B & — H S Eh & LUERRES
B (B~ 0) B MEBREE =2 HIEXIRITRE - f
BT R B s AL R > RS A S s B L A T R i R A B
EZR% (8 2)  MATEBHTIEER ZRRITRE o Flis
ZIRRAT o 42 H BR300 2 B T (P BB » 47 % B ) vl 41
FIFE 15:00 £ 16:00 [ (TMETER & i Z MR RZ—) 5
ENZINAT BRI E BRI RE L ESEa a5 1
FARHETS » RER A N 14:30 £ 16:00 Z R R o L
BHERIS TAF N B e RSB R Ag A

BATREEMT % BMTEER =R
WATREEE M BT B R R M LM 2 2 - 5%
BRI E FTdeE (B 3) o FilIR e R TRRE
SEHERR 15:00 2 16:00 Z[H (& 3A) » fERA BRI
CIFEREATAS » 2 13:30 & 14:30 RITMHIERZIIRT TS » 5
BEEZAMATEACSR IR R E (8 3B) s fEMEHEYI 1
AR B A B S - 2R BRI T B
([ 3C) o T &< XA TR JRIEFREFTS 14:30 £ 16:00
Z[E (E3D) » BEUTRE St PO EHRE
%ﬂ%gﬁﬁﬂiiﬂlT%Wlﬁlfﬂfﬂiﬁ%mﬂ@ (R R
WA7R (I8 3E & F) - ITRE SR % - s
BIEREAT R D Eitqﬂufsﬁ%f PR AR LA AR
CHEERE (845 P<0.05) - BYRRITR M » FusHIENRE
TREIIGN MRS RERLMRITE (8 SA) : MHTE
R 2 ERZINRAT B BLIE LI & B A8 T 5B 468 1 15 B B (

5B) » BEREERE T REAE N o

e T RS E I REOT I #FrEE Y2 8
WIS RS % o LIBGTRBETE > I3 IATRESIRE >
AEMREAH T RER ~ HUAE - SO REHIIMAG ~ A - TR
ERTBELEMH « fE S BUGEISAS IR BET R AR
T Y (HRAE FWE ~ ) I RT L R
FiBRAR (£2) -

FHoH=

—O—F+=H

yilm
BRI S > BRSBTS SRR
ERREEAENREL TR B A D LS ¥ s > (HEEf 4
FAZIRAT FEHGN - b — 3R SRR R B AR T R RV T B3 »
iR e
A B F A D Z R R LI T 7% {EASE SREET » 1E
ﬁmﬁﬁiﬂﬁ FIBIMEIE S » ZINAT R S TN - h—d
DIRMVEENZS 5 B RSEELEN V)M R R e
jﬁiﬁﬁ AT SRR MRS SR - ARG B 23 > nTREE A
AR LR » TR KRR - (R S Ik R
RBAT IS HE % > BN RRIT Rt s TEVIPH R LA
F AR PRI > JFAS T RRReA T RSB (activity
budget) » U PREIREIT R » GIAIBERIPICE ~ BREREGHE » DL
NEWAT R - MAEERETE R PR E R tHE A BE &
HRLPRINEERT » FRE ARSI B L Nh R
P25 BT BT AR A 2 v HH R 2R (B B 8 DR, [ A 2 BB
BEMIRRE RSB EE 2055 N B HIERELY(H$ i )5
BATR  [FIRFEBUEREEEN S BPTUR RS > FrE A B ks
FE IS SRR T RS BT R DRI RN A~ & i L
I H R » A ER S P 55 B R — BRI R B A A~
[ o BE L > Jenny I Schmid EgH| - BEIVILINATRE
Z B TR — T TR I Y TR EIREAT RS
IS5 (active waiting strategy) * HATFER B HIE T R 2 A
(Jenny and Schmid, 2002; EZ5% » 2003) ° WML T
(g m > nlRe2 N EYIHER (RS ~ Wfazela ~ iifm i
Btz - R SRR E N NMEEREH) 2% Lk
JRETFT T S BR BUM AR AT -
ZINRAT R A ER Fe 2 BV 173 B BRER S VB A O B AN i
R BIRIEIR 1.2 [ (BTG SCRRE XA T R R IR 7S
EHEIYIE LS i - ORETE @R - EI R E
J7%5E%# (Mellen and MacPhee, 2001; Clubb and Mason,
2007; Skibiel et al., 2007) ° MG SCFTHS ST ARIER - H5L)
AR E REEE - g =i I #8YE ; mErEdlE
TER A » RIIBL A 208 - F9 & LA E T N EEHE

DIIII
=111
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R IR A AL JE BT Pl E B B AR IS
B FrE e LIRS B SR B RS M SR & - AT R
H ) TS 2 T BB 3% A AE b R B2 I s L DR
W H A E R AR RG 7 BlilE % A ) (FERCEBRMEE %R B
W) HATR: » B2 A SR A BRI R A TR EE
AL e S E TR R R AR M P XA T R - LR E
AR EEIYIERE A TREE R NE R B AR
&£ INTT > ZINRAT R 2R Bt R &3 B & (LIRS el
P NBERZE) SRR &R E s DR -
SIS RS5 B B IR R » U ) AR 5 385 2 3 B
B FMNFITT IR 2 X ZIRATRS (Sellinger and
Ha, 2005) o R =& ZMARIVZINRITR » Raban]LL5E
2 R BN O e BERBERE T - T n] BEA S0/ 2K H
A B )\ SRR - A A B BRI o

AFERT - BHMALTBEEE 2T B
sEhn > BURENYIEL H NGE IR AEEAN S o R AT
e = c FE—ERNBEYEETREE(L (habituation) Y
FEA > Mellen Fl1 Shepherdson 3 5I$5 Hi A BUSHE R BV ERT R
YA EA L EREHE % (Mellen and Shepherdson, 1997) ©
REBEREGE FIHO7ER > DU RIE A (5 FT R B A i DR FR A A
B> DI N PR A &R ER - n]REE ECE Bk B R
WK 5 25 RIS SE B e > ARAE ~ AT ~ e
HE MRS - B MR NRE L » SRR IR PR LT
T~ (LHEEHE) > SEEAKHER (REHNREE
rE AR BRFEE EHAK M 20 R ERR A
MAEHET - BB KB BT A KEEEE AR -
HE L Y AV AR G BRI B I EE R
SEF ISR 25 =R 2 R 3o sk IR - Aa{EaiE
FZEUERRFRE RS 09:30 2 16:00 > FERH 09:00 UE K 16:30
WA BEE R S FE RSy [ BB SR B 1A T R R0 » (B9 H R REA] » (R
VPR B S MRS BUS AR A [6] (2N B A= R
5 S ECREGCEYIARERN  FEHE IREM)
DRI o ST B RS G HRE B S (A 2 48 (AN A B AE T 28
— R FNRLFRRS 09:11 HRELS - MR BRI YK 09:25
HES » A IE FCER 09:30 Z BIHURFR - #TiSELHT &

B i (PR AT B (BR B E Gk Ta
RHEPIFTE 09:30 RIRLENBHAATEEY > MMERZREE LT -
& TEEEII R s Ba TR -

TS BT B T IR S 01 B R DR o B
W FREYIE GRAE ~ Wifn ~ 2R ) - (ERTESAIAE A
TR IR B RS IR S B A & (BSaE g B
BV DN HRFE (G L g2 T g 2 Kih) -
HERIE R B E IR G - BEEMNALR S = n]E 26 5%

(Smith, 1995) » HEJRKITE = 2 VU E £ 14 L # ( Baker,
2006)  TRIRETTHCER » #rif CAGH 20 5% > FACHER > |®
I ER RIS % A ENRETEED R S B A )T
2RI A LTS (8 B%) @ IR RER BRI T B
R -

AR GBI - Wi 0 > BRiRERSL - B e &%
ZIE0 o R AN AR B Y < B AR TR Bl D 2RI T
H B E LA IS E S n 87 & B o i
fillifei SRR ER E VDT » SRRV ORI 52 PRI R 518
F > BlanERSM A ENYIEEG TR RS RS E ARl - (0
RRAHHTB, (Poulsen and Miller, 1996) » BERETHE AL
B ESRELMALTETHI® (Hare and Jarrand, 1998) »
RTINS TFINIITE - » ZALTZEWIREC TR RS
G AAE MBS FE I ERE o] (LA e i ({5 P9 MR 25 Bl 5 A S
i AR— R UL IR R RS : H0S ~ Fr e ~ #e ~ # sk -
AR - TENTEE B ERER) -

[ LU SCRE - B EREE N &bk > — K& HokaE
HEZ ZIRRIT 0] 16 % (Clubb and Mason, 2007) ° F{
T RIS BT R WS R B e Al Eist
TR EE MRS ZIRRAT R ELFIEE (BT 7.50
% » FTE 3.33 %) BRI > ZIRRATRIE M - ok
16 % (VB « HlE 11.79 % » 1% 13.33 % : B
TS 12.50 % » #1E 7.24 %) © nJgEREIL T BRI
A B ST IR PR R P Bk R B B T T R B (L
A5 > DU NS C A BB AT RE E LK
it~ FEZEBRR NN > ZIRRAT R AR B A A AT A ST
B e B o AR E B EA R R - SR - 2
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fH ~ RS & EHE A PURE RS LI > i RERS B TR
Ml B ] R R EHE -
AT RIS R ETE - BFFE N B i T8 S
B o BF 2t (HaiM R ) Hbirar - BERMTIEA
BT IERT B BT ISR - AN« [ERK PP E A2
HERIEBEIEOAE » [ FT S R 0 R
TERESE 2 |~ [TFEREMHFTENS 2 | [ S 2 |
MR DU B ER B RNE 2 |~ [Z R I &R 1%
WE 2 | ERIFRYET 2 R » DUS RS HIRRAR (BIANZE RS FRAR
[l g5 — AR ) o BT )85 R R B i B
e - LRI ARASERL > 72 IS BNV A I 2 )
I TRART BT - 17 5 B S L G B A B B A & RS HE 2K
FRl 2 ER (Morgan and Tromborg, 2006; Van Metter et al.,
2008) - MESEIVITT R LU B N < B s PG IR
i

s

AW FE SER - EHE LT B 2 (LA B 1580 -
YIRS BTN R S - AR PR 8 6 R S e I L R )
VIR AZER - EEVMERAEE VI E R - DU E)
VAT R BRI A B - ORI B B E R 2R ~ 3P R
BIERI N B ESE TR EE LY EAEIC : 10T
Y ET AR O R R AR UM ZIEHIZE)
P B A B OR B 0T 58 PO BRI B I AR QAL B —
B BT SR A R L R BRI SR T R I B UR < 15
o R BN AT R B PR B R R R B B R R
FSAAE P A - S e — R 2 -

e

AZRE ~ BRI ~ T35 ~ 2R © 2002 - B ERESH X
TR IR B S (L ORIE - BhY 229k 14:39-50

SRR ~ BRI ~ BROHEE ~ TRZ IS ~ e ~ 1A% ~ Rl
I~ A~ FEFRR 22003 o BEIKIR (Canis lupus )

FHoH=H

—O—F+=H

RN RRAT R ol B ER B E LIRS o B B
15:31-41 °

AdE ~ B ~ M T - 2003 © RS REHE S
$95 (Leopardus pardalis){T %2 & (LIIFZEW) £ - B1Y)
[ i 15:43-49 ©
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Behavioral Enrichment Strategies for Bengal Tigers
(Panthera tigris tigris) in Taipei Zoo

Yu-Fei Chu’, Hui-Wen Wu™", Tina Chen”"" and Chung-Yi Huamg”=

Abstract: Wild animals in captivity often express stereotypic behaviors, which are described as repetitive in motion and route
without certain purpose, and most importantly, not seen in the wild because these behaviors are not related to normal development
and survival. The stereotypic behaviors are considered as abnormal behaviors, whose onset could be attributed to the failure of
captive environment to satisfy the nature and specie-specific behavior of the animals. The modification of captive environment,
enclosure, and husbandry of the animals in the zoo is one of the most important issues for all the zoological institutions on the world
to reduce stereotypic behaviors. Felids, or big cats, are one of the populations that exhibit stereotypic behaviors most often. Here, we
performed behavioral enrichment treatment on two of the Bengal tigers in Taipei Zoo, with optic and olfactory stimulatory objects
placed in the exhibit, to compare the result of the treatment, expecting to reduce the stereotypic pacing behavior and increase the
active behaviors. The active behaviors of the tigresses were increased successfully. To our surprise, however, the stereotypic
behavior was also increased in both of the tigers. We have traced the history and personality of the two tigresses, and suggest that the
increase of stereotypic behavior could be attributed to the motivation of interacting with humans, including keepers and visitors; and
the desire of novel object discovery after destruction of the stimulatory objects. We conclude that consideration and tracing of the
animal history, and age, shall be noted in the progress, that to contribute better to the design of behavioral enrichment for big cats

such as Bengal tigers.

Key words: bengal tiger, stereotypic behavior, behavioral enrichment, animal history.

Department of Mathematics and Science, College of International Studies and Education for Overseas Chinese, National Taiwan
Normal University
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