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The contents of abstract in this thesis:

Formosan black bear (Ursus thibetanus formosanus) cubs are
late-maturing, making maternal care important for cub growth and behavioral
development. My objective was to document cub growth and the
mother-young relationship in captive Formosan black bears during the first
year of cubs’ lives. 1 videotaped and made on-sight observations of one and
two pairs of mother-cubs, for a total of 145 24-hr observation days, at the
Shoushan Zoo and the low altitude experimental station of the Endemic

Species Research Institute, respectively.

Bear cubs started to open their eyes at one-month old, crawl at 1.5-2
months and walk after two months old. Mothers seldom left dens until cubs
were two months old. Both mothers and cubs were very inactive in the first
two months, and then their daily active proportion increased over time. For
both mothers and cubs, inactivity and play accounted for the largest (77.7% vs.
67.3%) and the second (5.7% vs. 13.6%) proportions of the daily activity
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budget, respectively. Both mothers and cubs were mainly diurnal, with
activities peaked at dawn and dusk. Activity levels of mothers during
daytime and nighttime were 37.6% and 8.6%, respectively, and those of cubs
were 53.2% and 14.2%. Mother-cub body contacts were >50% during the
first six months of a cub’s life, indicating an intimate relationship between

them during this period.

The daily average nursing bouts of bears were 8.8 (+2.7) for a total of
42.9 (£11.3) minutes. Daily nursing bouts and time were greater when cubs
were 3-4 and 9-12 months old than 5-8 months old. This might be related to
restricted supply of artificial food during the 9-12 month period, which may
drive cubs to demand more food and milk from their mothers. Both
feeding-related mother-cub agonistic behaviors and mother agonistic
reactions toward cub’s begging for milk increased with cub’s age. The

parent-offspring conflict was therefore asserted.

There were no significant differences in daily nursing bouts and time
between the single cub and the twin. However, the twin spent more of each
day playing and playing with other bears (20.1% and 15%, respectively) than
the single cub did (17.3% and 9.6%, respectively). Besides, the twin played
more with siblings (7.7%) than with their mother (2.2%). The single cub
had less body contact (49.7%) and more no-reaction (47.8%) with the mother
than the twin (64.4% and 19.3%, respectively), indicating a more intimate

mother-cub relationship for twins than for single cubs.

Mothers and cubs showed different levels of defence or avoidance
when facing potential threats, indicated by other adult bear’s vocalizations.
The mother and cub kept in environmentally more complex and larger space
provided with more food spent more time foraging, and less time in feeding
anticipation and stereotypes. Additionally, bears kept in spatially richer
environment and without a curfew started their activities earlier in the

morning. My study suggested that both mother and cub behaviors and their
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interaction were affected by physical environment and management.

Key words: Ursus thibetanus formosanus, maternal care, mother-young

interaction, cub, growth
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(Martin and Bateson, 1993) > ™ 2 245 2 FFRF P IE » s BT 5 18
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(1) ¥ 3¢ (nursing) : 2 jifkrf fui+ » 2 fleeiftid o
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(3) 4 (locomotion) @ A= B2 FF» L e v Hd > ¢ 7 74~

Hpg~ L8 ¥ro
(4) # %% (inactive behavior) : # 7 ~ #F & E P R BB PR
AL

a

(5) i&a (foraging) :vhk~v  FIAF &M & p TR 8% 2K
(6) 7% (exploring) : #ulif ~MT AR EFH 1 > ¢ FF > B
W%ﬁ+ﬁ el FORRN SRR L RECE T ICINUE-R L O R 1E
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icAz kg e g ) F B wALE 3 Fis e
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m&%ﬁ%i~%ié%%’ﬁ%f&$~imﬁﬁwﬂiﬂ%ﬁ
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ok A 47 4R * E - Bkt B 2 o % Kruskal-Wallis one way analysis of
variance A 17 F At P A B BRI R P F A NI R ~ it
PR~ Z L% 2 Beop B~ B3 3 % o Mann-Whitney U test +“ § 4%
dERRE OS2 B e D EFERSEFFLE D AR
R et R B S 3 B L B - Wilcoxon signed rank test bt i dF 4
resjeens p T MBI RME EREN A EX R ELE T
VRS e Y 2 Fé*i"ff*“—;"i’?&’ﬁ PEENE P MR R AL B > B d e
joengr A iREgh R iz FREENE P NRAF R LR o i P P
%@i.’Hiiﬁivﬁmjﬁ(i@ﬂw%%\ﬁﬁﬁﬁ)%iﬁ
SR RAD -

gx’{

* 2 =t Mue fF (Quadratic regression ) A 37 4% 4 fFEngr R L 24 LAY
EH PN X R R @S ST TR PR E 0 T
RIERIRT RARIF > P30 80P L5 P AL NTIDE R L F ) T35 g
WE o+ i & R & % (Chi-square goodness-of-fit test ) 4 47 %% jc vt 5t =x
Bhr ) A E B E S FnL R o ) N ERIE R Y
BFE T WA TR R B PR R B VW B .

BT e RenE e B Bl o AR ki A E R
A B S R APHARR 1(38) 3 3(3 ) %t Flﬁ'ﬂ S Rl
2.3 _~paI F e > 3t P RZE A gLl kgl §»3~,)gz F]A
fe 2. 4378 KR 3.4 8% F e IR Spearman s rank correlation
ke T BF EEMRT F AR AT F /M o Spearman’s rank correlation
bopE® S AT AR (- R AR b s p R AL b)) ¥ A

EFRFEEE G RN o f enFAI Y £ E 4088 SPSS 1007 ¢ % 4Kt f3
AAT S SR E R ERTS p=0.05 e
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ARG L3145 A E ZREZFTH (2 HAR 120 % ~ 452 oo
A7 2 ~ALET 1723 ) KERAAFIABE 1 0 w2 ,;: 5
FTHEFHFLMARL > 28 A0 I FARS RO HiELa BT
FERL O FP AT EHTHI R I ED TN RZ AT &
fu 2-12 0 BEEP R > AR PR 2 92160 g 7 A PR F R 0 A i -
% 24 EFFAE 4 (datamissing) 0t 5 5 5.5% (iSO%,n=128 X )
%5 6.5% (£7.6%,n=128) - ‘XTT}AFU FENAFTE By A
WekiT T L BT A e BaE B R %ﬁﬁuﬁ S
3 AR Mg it e

~¥?E\

‘K

TR 4,4

N

FAHRRA A B SPpP R ANERESEGF FRE VA S
rEKIT gL 2T E28 P#E HRARE LS Bt s e @i 2 d
e AL v fET 0 36 PSS RS 0 A3 Pt T LW B A
47 p#v {750 p#SFEAAE TR 68 PEST U e 24O LR
Ao FA chE Ps s AR B a e (FaPER Il b B % i 0 B 54-56
P#s> w68 P#TF T o Fd FEILEZ LA 166 P #2 o il
EEERCRET IS BRENTRE EEE ST B A AR (3 )
30 R LS e SEAERIE R Y aE A R o

b

%3—4 Froo il B4R E R PR ERF - AM G (R
4), # PT;\--Q:*’T (Y #E kg X p#)

B4Rl 15 Y=0.02X+0.0003X?-1.96 R*=0.98, F=533.6, p<0.001
P4 Rl 28 Y=0.05X+0.0001X?-3.50 R’=0.98, F=424.6, p<0.001

P

di % fi Y=0.07X+0.0004X>-1.41 R*=0.995, F=1159.9, p<0.001

i

FAHEE it 00 p PR EApiT (H75 1.7kg > B952kg
$1207kg) e b Edbehd L2 i E (82 p#L 634kg) B4 B
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PR L% 34 p#eeilE (244kg) e s 102 p #2RE £
AT (2.36 kg #2 2.39kg W 4) e L% jiend 1 #2305 p i E L 3
WG RS 56278 £ i 0.12 kg/p 5 FA FEIAB LA
PHE R 34" #10.04 2 005 kg ¥+ 3 7-8 7 #¢10.10 & 0.14 kg ;
FL2EpRERE L34 #5M> 5009kgs "2 T 9-10 7 #2 5
% eh027kg > A iE 11-12 % #x % 5 0.22kg (B 5) -

s- ¥

> 5"—,5’_,—-)- ]"r =3

(=) BB ez sp i NmER

g 1T BEARBEE AT 5 A A LR sl Tt iR
PEAANRAMERS A2 8P 7 i T4l e A5 MR - |
s Fiom ¥ A 2 (Wilcoxon signed rank test, p>0.05) » = & %552 £ 18
FRdMAER L AT RFEBETF RS LEE TN AR bl
figavy- LAk, 43T 8 c 2 B A EHOIEREF 05
693% > H X 5 25E8 (1 5% 1 14.9% > 2 5% 1 15.5%)~ &8 (135
25 16.6% 0 2 B L 16.9% ) 45 (1 8L RS 13.7% 0 2 8L fE 13.3%) -
FAR (L 5usbpe 12.7% 0 2 5 1 25%) ~ st (1 5Lz s @ 2.1% 0 2
Bz 122%) His (18272 106% 25,25 104% > B 6)-

(=) * % d&engi

R ZESR IRV AN S T Lk S TR AL S AR TP W Nl S
> 5 77.7% (£ 8.6%, n=120 % ) 2 67.3% (£ 15.3%, n=126 % ) 3
PEBINRAER AR BT Y3 BEF AL (Kruskal-Wallis one way
analysis of variance » % jiy’=48.3 > df=5 > p<0.001 > n=120 ; -] fix*=67.2 »
df=5 > p<0.001 > n=126) > #3173 FH3HE 2 " #EF > ¥ F F 90% ¢
Foofe 2 {8 % e ERE T 60%-70% 0 * jie BFAETS%E 4 (H
7) e

PEEVET R enE p NMAR R WA FE o A i endEpi b - X B
B e 5.7% (£ 3.7%, n=120) ~ % j< P 5 13.6% (£ 7.7%, n=126) » 254
AR R EEF L8 (2 ﬁf?,x2=79.9 » df=5 > p<0.001 > n=120; -] j=
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'=82.4 » df=5» p<0.001 » n=126) o FF 3+ % o ¥ &P ARR % 1L ABH
FIT o bfd B MEA S 5-6-3-4-7-829-10~11-122 2 % 4 g > ®
RGBSR LA fih22-588 (B 7)e

A geaE p g DA R S 2.2%(x 1.7%, n=120 ) % jit 5 6.4%( = 4.0%,
n=126)> 7 k' #RF 2H IRAF R LR (2 )k =853 » df=5 >
p<0.001 > n=120 ; -] ﬁ‘bx =99.6 » df=5 > p<0.001 > n=126) ° 5 h x5
NEEGLH A )0 3 11012 0 &R JLiEF] 4.8% « % L 6T 11% -

PRI e P R R vﬁ%’b A CHBFEL R ARG
SR Y AR (R =540 2 8=678 F 2 =124
WA 1T 5 =893 ~ ## =361 » df=5 > £ 4F % p=0.03 > H & {7 % p<0.001 -
n=120; % jiy’ @ vf §4=50.9 ~ i& §=66.6 ~ #F 2 =100.5 ~ H  =87.2 » df=5
p<0.001 » n=126) Fﬁﬁ'&iﬁ#ﬁﬁﬁrv\mi‘aﬁ— DR B ik % iR
(4.2+3.4%,1=126) & # j& %47 7 5 (2.5£3.7%, n=120) = ¥ & 11-12
Tdkaw A3 8%t o P EFAL DA B2y WK
hzedd o 2 L & JUIRAE R 3.8% (£3.7%,n=120)~ % jL Bl & 4.5% (+
4.4%,n=126) ; ¥ F 3R - A PR 2.6% (B 7) -

1. &gk

FLEnPs T A b BARZ RYRREN L2 b PRk o BB P ORRV B S
B L 6 HEE KD 0 - B BT ApiTr e o @
SO B SRR < VAT Jel) - LRl TR Rl R /AU NSl TR 4 2
x>l T Ll (P e TEU‘ FEVRER IR 0 25 e P H w0 8 S E SR o oo 4
AHLAES B ) F#PF . § ARSI Bt o F LS TS
MABT 2P FHRAL > g2 FF RS R R o

BLEF LG B B RN S R L A AR s L
@olzwﬁﬁm\; “&vva%ggﬁz | £ 2R
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2 BEEENE fpp BBER b - X DI R 35 5«;‘—‘“ Z £ (Wilcoxon signed

rank test > #* iz z=9.1 ~ % iz z=4.6 > p<0.001) > ## 32 L4 F o
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0-10~ 11-12 7 #6 = & =45 2558 NMAT R PIAPLT > T4 93% =8 ¥ R
1.2% ~ % §4 1k 0.3% (B 9b)
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xR G 0.6% (£ 1.8%,n=120)> = B2 & 75 7 ! #39% ¥
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1.3% (U=287.0,p=0.001) > = & & & & F >+ # 2 F 20 0.1%% 0.7% (&
9) -
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AISPEEER B E T BB EHEFT RS
EBEOREFAER G i (£ 10) P2 T 0 BT F LA R0 @ AR
M AR S ZFEIOF BRG] B oS- HET]]-2 0@
SRR g':vEE’%’ '3V R T 4T T R L TR R4 R
HBM > 42 T2 EF A * BIEA FLiT5 2T Een
Kiforf Fren=t BB pE R L N2 T ' 3 D @R A S s T ALaa 4w R
B 2 G R BB E R (£ 10)e AETE P H a3 0 gepbRy
TTON T BB A ENS B AP ENE 2 ST piT (B
By ek 2 gc 7 27 > Miller, 1963; Butterworth, 1969 ) -

)

B

T
d‘@é

p)

=y

€

't

x 1 &

~=b

AETHEE LS 34 PR E (244kg) [ S B ps B
et 90 p#siRE (1.7~2-2.07kg) 2 v s 0 102 P R E
AT (236239 kg) o #724 12 " #e 2 iR E L B ¥ 5y FJ AR i %
iR LR o R —‘}5‘ I ] i 'Ii (sexual dimorphism) —g@.’;& A fét

Ze H%‘”E‘ﬁh H}‘a‘ (38 6 kg vs. 34. 7kg e 2003) 5 ob & Ezp
MO AR R E S 23% > FMR GRS 49% ~ Rt E T
80% » & lE s B PR L~ 2 ept € 10-20% (Schaller et al., 1985,
Andersson, 1994; Hilderbrand et al., 1999; Joshi et al., 1999; Mahoney et al.,
2001; Hwang, 2003; Derocher et al., 2005 ) o jx 3 %= 7 % 3 > 224 % §REY
EA SR I epE 2 i mt (PR E > 2001 5 Pengetal., 2001) -
B st B S 2 R ek d T L ROREE (R4 T
Mirounga angustirostris : Kretzmann et al., 1993 )> %] % % #fir (testosterone )
Fa Ay A e g A - H B4 £ (Glucksman, 1981 > 31 % A
Cameron, 1998 ) FJpt > f 8] F cnd B A 2F B4 F L4 i BE 340
B B g racni 72 -
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RS BRI ES R LS RRE R EL E > B A LAR
SR L B AT A el S R NE N B zﬁﬁﬁﬂ:* ¥ g
PEEE SRS EES (DRT QBRAD AREFT > 2 42 R
A~ PF % - § 7 e (litter size) ~ #* BTk BUE B - l@%@:ﬁ:ff; ;
Q)#BABNBREFF » ¢ R¥ 4 BRBERE  AHSE BB A
(reviewed by Kirkwood and Mace, 1996 ) o * 7  ¥ # j. iy & ¥ S &M
BALEE FA R TERDSFERE LS (8 1-2) 2 8
PR omE R TR S RPEREOREEE . B A8 BN
A EEAVE LY it 2 FRAAAEEE R 2 BRE L
Bl OBRFELTRSIPRL - i Hmr Bkt
% (Festa-Bianchet, 1988; Mendl and Paul, 1989 ; Lavigueur and Barrette,
1992; Birgersson and Ekvall, 1994 ) > &7 SF 3 ¥ ¥ ZF P 335 4 pr fF &2
TEH e F A F T 4p M (reviewed by Cameron, 1998 ) 4 fFrsgs 2
L SRR L REAR T 0 BT A RBEK AT D
st e R A R i

\ﬂ

Ba o PR ERpNE LS AR AME LS p iﬁé"kﬁbb;ﬁ‘r% grs
BovVaBu MY gadks £5-FF e AFEEG G o ol
FHR A BReE E - Pas e kI AP B cdE % (Miller, 1963; Wathen
and Pelton, 1984 ) > ¥ #b ' 4 j- 77 § dndh 0 4 0 Bl H Rs 2 Rl
e ns - wintop e (14.1kg: 10.5kg: 7.6kg) » @ e # & sk
Mo s e s N 2 vernp B # (13.7kg: 11.0kg: 10.0 kg o
Derocher and Stirling, 1998 ) »

AR FL *’%}*4%”‘51 47 #EBAL LR B e
BFRF= 22 a6l i £°ﬁ4%9$mﬁag%ﬁ%%
Iﬁﬁf 16 (5 Acinonyx Jubatus : Ruiz-Miranda et al., 1998) > @ & #p mT‘
s € WA KR i (Broom and Johnson, 1993 ) # 4 BErs% it B
WAL RPEY NRBE TR oA RRREEWEX A oER(R
EF5 - PBEZ O OAFEATH ) GEELLNERS A%ﬁé%%ﬁﬁﬂf i
Fane LA R W'ﬂ‘i&%iv%ﬁ‘i Mg Flzo - o 3 igd AR
kAt o v b v B AT R A A g (Bl4e* B

-
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),lﬂw#\j\x’a jgg; AU SN 3 i T EFIRBFRER

=

B R E NI LA LT R mpﬁﬂpg F > I;p_ﬁ‘*]{]?‘—?ﬁp?,%’g_jgf; « 7 ov

LA I = vE,rE%Fé”éﬂ ( RN Th a‘%iﬁ’fé 4 Fds~ 2 %’?é

HE S ES L IHE SN SRR T EN SR T NE AR
P DA HEA TR A Bl R ) AR E LT A5 1%
WA Bk S > A AR A7 aE LR i - 252002 £ AT (8% 2 3
METRE A A ir Rt e ENAN | GERKE > AR
et B 8 oo gFA MR RER DA e 3 KT RIEG DIFA) o F o
Bk o2 LA 2R LA L DI Ak AR
L Fp i (Rogers, 1987) -

() BIFIEpFaE MR

BlA o2 e | k#Z wendBgh (75 55 p 2 Fd ek s
BT 5 ood 3R E 5 T < T2 B @iy i 6 050 (Loizos,
1967)» @ © i % (b2 B- % %NM%"W”%*ﬁﬁﬁésmﬁg
HEFLAGA O ONMEEBRETRBI OB ERE B S REE
Hem e B oA RN hE a3 T A B EGR (l)i’ﬁ L2 R enEt iy 0 T O3
PIBOCR R S M be4 B BRI R  QF (T AL E i 5 Q)i
HAv B Aon F HiT5@ k7 2 E @) k3 &2 i £ (Fagen, 1981;
Smith, 1982; Caro, 1988; Byers and Walker, 1995; Spinka et al., 2001 ) -

rﬁmxéﬁmbééﬁa79iﬂp*%m’@3456uw

FHAERBF > p 78! awwp BT E 5 9-10 P ez (s AR A H T M
R T U NRI RO R LB RS TR DM
28 A %E"%i‘ ’ t’ﬂ%ﬁ‘“ WHERGE TG N o ienE B BN
BVt 3 2 #eE R AF A £ 10-12 * #iE 7|5 F (Halletal., 2006) -
FHEABARFTV A AN B B ARS M GRS E g
— o AFEE R T8V dLAE MA L g YRS R 7] e E R RIER fr s it
A RS I A I S C R R A gl A

—

ppuu
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’T Lz ks R S BRBERANME L aERS Vo AR 9-12
PASPEEIE B LM enF] S o d AT -2 TR RRE L E LRSS
=TSN CR <Ak o B el CRN S EA - B PR P I (F < ) A B SN )
ARB IR BB YR > RFd PR SR AUER o bbb
¥ % |4 (food availability) = & » TF *b £ )4 2 j¢ ’“"«fﬂ'ﬂ o B pEREEN R
o af B U 75 s BERS (Rogers, 1987); 5 ¢t 22 B & eng £ 47
Jﬁyfiﬁv,fn mﬁﬂ’{i‘liﬂk,#ﬁ}’ﬁm*% (rev1ewedby Thompson, 1996 ) o gt *

v k& & & (Chlorocebus aethiops) <47 7 » 45 ) » B R &2 § F 5
?EI&ﬁ#B&? R Y ey FTE R TR BRI RS € R
(Lee, 1984 ) Bl & ~ 42 ju>b4r 8 i T 258 A A% (£ i%‘i;}ﬁ’
1993) A /BRI FA Frns L AR SN GT ARG Fb o Sl
BN R BB Gk B oo

dF L S (e 2) B AP Bleg it T 5 4 9-10~11-12
PR a e R A RS Y R AR H A T 00T o e g A
LR R f;;%ﬁf?‘iiii%‘i'}#r‘]&:;m Gz A3e- HiEE & BB
HCEECEEE - SN Y X AL S
NEEGE RERRAF RS AR REL S X PEF RS ARG
275 o BEAR L XA ARG H L BT L SRR e 0 BT TR
9-10 ~ 11-12 * & = b B 3 end 3 (il i ehvff &

EFFR IS Y S R

#%ybﬁ;{;‘«ﬁﬁmr,ﬁ' ﬁ‘u,%_,_ L & P % T\mi‘éj b AE BT O
LR D BB AN L L i

E&w@haﬁﬁw@gop9405¥ﬂﬁéh%¢? TR AT TQ%@

PRERELZZ RECEART > T ARSI A LES P FRIP

Wgéuﬂ@r1 wr}’méﬁakﬁq&9lo\n12ﬂﬁc’g%a;ﬁﬁhaﬁ

Fé&a‘z&iir'ﬂlef‘E%’gﬂ:f[%; AR (PR -HPY - T E&GPTRE
BRI ) 2 BHRAS  CHFREFD TS DG

mi:%; FRB2RM Y  BARAFLZIR I I IR T EAZFGFL 7

WATT R SR FRG T M o
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- RN FLI AT RT R PR FFRZEFIR
FIEBEFRFZ2F B AEZERFENEZRITYEE (reviewed by 1§
H=-E2001) RAFFRIIPERS T A % SR R
TR Fle AFFERZFRFAELEZ LA ik (75 28
FaRGF: FRADBIFEL A e AT 2 LR
BB LEPHEYE PP H L AR BRBEEEN L FLHEEN R
joAkiRAp o B IR T A L €3 F 8 b dk e e 3 (Wechsler,
191) e £ F > cBR e LA Faas gy ImefgEmT o 5 8y

EPFmRFEFEREINEERP2Z - > AHF P > R
/?@117» Fehfi g > F e FRIEEFFRAEY-BA2ZF A anit
gof L2mffe T {rad S A 4 i ¥ (Montaudouin and Le Pape, 2004;
Vickery and Mason, 2004 ) 5 % 2 j#* jien%| 4 (7 5 bk g w 1-2 /] PR
FAOAR S BHALER PR FEFLIFL DT E PR A F K
/Eﬁ?g—‘ﬁ JOARA M ESEF L ST B (2 %28 1990 ; Wechsler,
1991; Vickery and Mason, 2004 ) -

i
IS

Y

Blad o2 it anf td 2 A 2 " ST E2BERED AW
ﬁigﬁﬁfﬁwﬁﬁﬁﬁwMé’W%ﬁzﬁ PG 0 S s TR
o SHPRGLHB I A2 VA SR AN BIE A fL BARI N AR S A
LRy LB E %IL Do BERFE®A I oom R LT RS 2 B e
AR R+ B F 90% 2 F > AT «*rsrg HERY A SR ’;fé‘r.jﬁl]“,/fﬁ gLzt
s BEHEFS G DEREF M o d R A I P RE S B
e M2 js R 350 s (3L 4 4% > 1998) 4c F 5 7 B0 -2
TRt F A s FORERM S FIP A RS S AN
WE2ROBEAZER o

x“\

Bl SRR 34 0 I AR B E S ehiE LA
B0 FER T X BB s AR (R LD 75.9% vs. 66.4% 0 % fi
69.5% vs. 41.6% ) » ¥5Ek e 4 H_%4 WS T A A L GRE (T 5
H AR T % BREEAL 1 B (23.7%) AR s it (18.1%) B 0 A A
LA BRI AR R F 02% 0 B SRR A BRen81% M 0 5T L AT
o TF R ARG 2 RN G BT IR E R e d A e F g 25 |
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A fRiig P R 2 B BRI ELRNOETE 0 AT e
o el o H 2 i enPREN R S i B A LRI R B kR o
B Ak el % — 3R (Hansson and Thomassen, 1983 ) -

AAZ G e JUARRATH W R AT A B A PR R BT
P AR P SR ST gt vt B AT R S RSET
i B (5.7%vs. <1.4% ) > & % jFd g B Pl (77.7% vs. 82.6% ; 1
2851990 ) o %ﬁrﬁma4~”“i%7?tﬁ%%% %3 BE2 ek o i
Jg\,g%ﬁgﬁurﬁg.zmngzfs T AP OB R IMAFEFE (2 F
Z851990) % B ARy enEZ LA L A%t 40 #2 wiiag NI FE TS
218 e AR R HE 4o > ../JJ, F ol BB fadd 8 2 L B4 E ik
RET il oo

\

NP A

(=) #jEstft b 0 e

=

AT ER AR 312 P A g R B RER R I (2 )
(3-4~9-10~11-12 " # ) & > » B (5-6~7-8 " &) i X THEF o o
WEPHGE T A P EF R RT YR O RE > T
Fiyae 30 %3E (P A KJE Macaca fuscata - Tanaka, 1992; = %

& Cavia porcellus : Hennessy and Jenkins, 1994; # {&j- : Greenwald and
Dabek, 2003 )o & 4 2 jio ¥ juj8€ 4 7 #£ B 42 573 i 4 B RA DFH S
B s AR i B LA L T+ 4B B TR
G EERGF - LUR 0§ AR A R AR A AR T S
(4 2) #jcfEdm o2 iR B B RIRA—FF - 3 —af g Tj‘u":?f
2 B e o HLI 2 B enfiER T ATEE L o LB L2 IR M R g

R

SRS RARPER R R T a R > 712 T SR
SRt kA LR R R R R B DRl =
BAREAPET A ERTIPFRRN > RERFZ & 0 977 D

A":_Q_)_‘ = 2 - T2
I My L T I
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put
@'st
\ﬂ
S=a

[y
S\
T=r
e’
L
—\\

Sen 1 ~2 W B S AR iR > F RS
ﬁ%ﬁgﬁﬁﬁ’ﬁ iﬁ\ul FET RS o FI R D
LA A o B T MA R RREF P FRER A (AF AT
)0 dEd VHS ZARERH E B #4ﬁwzpu%w@*mﬂﬁ%GM1
or mumming, Jonkel and Cowan, 1971; Pickard, 2000 ) % I > 2* j= &2 p #
B s e i 19 % 0 T0E e S pER 18.5 A48 0 s 5 R EE R 352
Ao A4 P EFER B dm st i I 19 =t TiaE el LR 8.8 4 4h o
PLC AR 168 A4 Bt A 12 PR E LR B - X eiilen
BPEE G AP B e B0 AR o

AT FARBGESENAT1IAS (FL) PRI FRE
WG RERBRFEFLEFFFEELE L R I R REROF LG
19 7 #£2 {8 @ B IMei (7 5 o ptob > PFob Soge R g ] e (35 kg,
Hwang, 2003) © & * BREISE > Rl o B2 e L 95 158 > b g
FEH B At B2 TR AE R AR HlAcE N2 14
# (Rogers, 1987 )~ ¥z j= 1.25 & 1.4 # (McLellan, 1994; Mano and Tsubota,
2002) ~ A&z 1.4 & (Ramsay and Stirling, 1988 ) ~ j= % 1.5 # (Schaller
et al., 1985; Lu et al., 1994; Zhu et al., 2001 ) ; 'bt?p,: 1.5 # (Joshi et al.,
1999 ) -

(=) AR+ #%

SRR BB GEE S LR s BT 2 B iR
75— ekt Pt 2B 1 Trivers (1974) & I e 3 rR s > v o

‘Jvd:ﬁ‘if—&ﬁ'frﬁ-ﬁuﬁ}@,u; _,hﬁ&}g(ﬂ.ﬁpj\lpua L o A
RYF > F LA LELRARIFIEGH DR > AEF LA S @R
e ¥t R A 2EREF o PR EER e v BiE B A o F % iz
W R 5-6 0 A AAEH e 11-12 P # IR B E R T AL
(35%~2 448> B 17) RBZEFFEFR 56T & 5 hka B RS
i#?é5#%&5’Tid%i#§ﬁﬁﬁyga%§gﬁqigﬁ%
2T o LS kB2 MR TIE Y RS A (17 A4 B
19) ° E;*’?5ﬁﬂiﬂ‘*?ﬁiﬁﬂﬁéﬁﬁj?ﬁﬁg‘ﬁ?ﬁﬁg—‘—w’ﬁ"%ff Ao kPR B
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(Jonkel and Cowan, 1971; Ward and Kynaston, 1999) > .- & 2 $ & $= ¢!
%(M%myﬁﬂﬁk9m#ﬁ(w%5ﬁ&)fm%ﬁ§@£wwW%
%4m (§) BhpFr £ (75 - 47 ¢ reviewed by Kilner and Johnstone,
1997; @ 4 L% Parus major : Kolliker et al., 1998; ;& 3 Halichoerus
grypus : Smiseth and Lorentsen, 2001 )~ % ““F % » 325 24 (8 ) %
FEio F o3 N7 R AER Y & (7FE 1 Weary and Fraser, 1995; %+
% Larus delawarensis : Iacovides and Evans, 1998; ;& # Oceanites
oceanicus : Quillfeldt, 2002) o F]gt » IR G BT F i o R s % A

%E%%iﬁ,gﬁ@ﬁkﬁ$%¢

cA RS B2 7 L5 e TS B R e D] e i

QeI - £ 3350 A BT ED ﬁbyf;é_,:@%—r Frenfs & rR
GFE e THY 3 29 ARTFP B GG M T T 2 SRR -
EAFMORHGT S AR LRFF R FLERRG LR AL
BV AE2 B RSE I8 AR LR 127 0 e b
A RE - A KEG- BT RESFERS (78 27) FRE
LG - ke R o asdd (LI GFREF DB ERF) L
ARG ERS (37 27) Fpridlns a&;z’f%ﬁ;mkﬂcw%i 2
P oBASBRIETFE AL A FEAIFRIFOREFE > T RE
EEMWR AT JRENFR FRAHINL RSP AT ERE (8
FREE) MR EE G S kA fod @ B A4 P (Pruitt, 1976) ¢

R R B CRAE sl

AR HS e AR B RE P s BRI ERE AR
ARR A ARG o R ik Jie BB PLATR 0 RA R jiahE BRI e
WRIRB T 5 52 jueddvi Nl g 5 KRt g 2 el X
ForEb el e ok if cni®t (Pelton et al., 1999; Ward and Kynaston,
1999)° 7 3 S B2 ju % o — et e By F O 0 ¥ BFRERG BT ek
jﬁjr'li & L“&rﬁar&%@’,ﬁﬁg H 7 b %?@ 2E o fe P;Hj—‘“ “‘gifmfndzp»sf

vt g F1RE A = ‘%ﬁ.@fﬁ?&ﬁm_ J;I%‘j—mé ﬁ:z‘rwﬁa—‘ﬁmré\‘iﬁ
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(Schaller etal., 1985; Brown, 1993; Ward and Kynaston, 1999) - d A% 3
HET 'g 1 wgw RSP YTEBADR S § IR FAE
BRI IEN LA F o

et T AP T A L R BRE U p L E R R WL
SRR o R oA O fo sz e ¢ (Joshi et al., 1999; Dahle and
Swenson,2003)’E ML BT R AR P EERRA S }“?v
117 % (Hwang, 2003 ) jE2F ¢b 33 & = V@402 o 2 o g $ o o &
Brme PR FE TR EE - BB R bk %3(2001)
' *s:pc FFY N B BEMLY LRI AL G EE fzﬂ“ﬁ*‘v

N IR E Bk ]“:Lm Ford s PR eE f BN R RER F SR (T G ;4'51
iS5 EES L 4 ¢ fbee ke e e+ % (Joshietal, 1999)
%mfﬁn e R A iy EPFS I B e 4 d o T ff% ‘b
s R WA f AR LR FRAT L 0 B AEHKRNZ L2 T
BRI E 7 6 A MR TR i T DR

%

FLE KT OLTT b A B clEc] 7 D

Bld SRR LRBERER A B R 58 2K s
o 4 2 it (Hwang and Garshelis, 2007 )~ H & 3 Foendy V' 2 o dg i (p A ¢
Nozaki et al., 1983 > ¢ [ : Schaller et al., 1989) o &7 7 e j: T 3256
PERF E— % 22.6% ° % jo P4 32.9% > ik B ehen 580 2 b (54-57%,
Hwang and Garshelis, 2007 ) o 27 b ciajc fild e T 30— 2 Ed A+ § 4218
50%( # ' 2 j= 53%, Garshelis and Pelton, 1980; j= 5~ 59.2%, Schaller et al.,
1985 ; 47 j= 66%, MacHutchon, 2001 ; p% 4% i< Tremarctos ornatus 53%,
Paisley and Garshelis, 2006 ) » ® jE#PFRF A & v F R 8 > Gldoiz it €
=t 42-62%:pr F i& & & L & (MacHutchon, 2001 ) » Bl % craji #4864~ d
NI EALFTEASG H I AAEDE RV E I RBT GG F
3 U T ‘%%‘F\“Emﬁﬁl’&’)Ikagg}%’i‘%;éiﬁ%% ( Lindburg,
1998) > & j‘ﬁég‘ﬁjﬂ?ﬂ&fjﬁ?ﬂ?ﬁl@“ﬂ BiTE o KBl RGP R
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39%chps B de kg o Hois pERVEE AR < 3R % iRk 2 pf (Mainka and
Zhang, 1994 ) -

BREAR AL E R A > Wb SRR E W 2 o p B e
% 3 2 BiEd B4 % (Garshelis and Pelton, 1980; Hwang and
Garshelis, 2007 )o 7 o e E_AF7 7 Bl & R o F 56 B % 30 12 H -4
SERDE Al BB IR g F et p g p Tk
oo hp NE 051 ERLER P ERITE T - B RE ik
P 0 T s B R P R {8 1.5-2 o) pF2o ) % & (Garshelis and Pelton,
1980; Ayres et al., 1986; Rogers, 1987; Lariviere et al., 1994; Matthews et al.,
2006; Hwang and Garshelis, 2007 ) o 7 i 4p i 57 7 » :h;] RHR IR S A e
EEBH ERAZERREE A e kT A ARFRE LAY
& (Ayresetal., 1986) -

PR RG EE I e 2 T W E R Rt 0 B IF b
WeniA5— 5 (Schalleretal., 1985) c T ¢F 2 gijp-f 2 pe 14 18 1 2 #2.
WA FHRE TR L L 2 EAE 1) FCEY T F020015Luetal, 1994;
Zhuetal., 2001 )e >3 2 3-4 " PRI nERE L2 P #5017 —
%434 BERRA L Y AT - % 34 BRE hik L A pER
B R jeanddeficsl s BT sgodple > B 0 S 2 B aiE b e
FEREINPLE 56 MBI 2REERE R
AR+ BRI RGEnaEsdie: o B Bl
B SRR F L X Ak 9 PF I A7l i (Mainka and Zhang, 1994 ) -

SRR LA L R 5-6 P Eb2 R E RN RGBT ERE T

% fe 7-8 5 9-10 ~ 11-12 * & 9:00-16:00 ¥ F 2 & pFr 3o E 3% | B+
80-90% » yt BLPFR w0 15 2 ] PEEE B IDFE T 50% T 0 R E R )
R - B R P B R RBE N E SR PR aER S G M o d
B EF T REEEF LA ERHDRAHA T IS AL
FeE T L 5.6 P b L Av i w FPL G EE A o ptih o d 2t R L
(7-12 " #£eni & 75 FALkR) 0 6 P # W B4ep M A% B3
BE o REPARAIP EZPRERE D PESPETPA R EZTEFRS CRE
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SR e T T UG S g

BorT AP MEMNTHA R E e A AR E R (63% vs. 46%,
Garshelis and Pelton, 1980 ) > ##7 3 c# ji 8 H s 2L 2 W Bl & S8 2
Je Rt jLEE ARG AP IS (22.6% vs. 17.4% > 2 T8> 1990) o
MTERPT # P EFWE A Rl Gpd o jia d ’ré—’*)iwffl
o B Ea0 0 ¢ ik (Ayresetal, 1986) 0 F8iB] ¥ it Fl1 5 % ju ¥+2
)ﬂ:p’—“r;‘ﬁ,j'»m R ABFIAELFREZFEY R ED (57" %) an s B
2HSG  P I E s ROk i (%}22> ke HREL
Bt T R A AERREL S R ER R, -

(Z) B3 3%

AF AR MG a3 ﬁv“ﬁiﬁﬁi‘g{ Mok AR > BB R A

W s 82 L eF® - & (Greenwald and Dabek, 2003; Snyder et al.,
2003) r/%*“ AL 2 R end Ri iR Iﬁﬁf?f;: 12 7 445 E 99% > &
FLE A LR R R D R o b S LD 6 8T 99% 1 b chpE
Fé“iznr\»:%,&_ﬂkﬂ/i ,]_;g]%—a);‘“ga 4 26 P &2 T A g;§4§1‘1¢5ﬁ_]§'3 L h
£ %8 (Schaller et al., 1985; Zhu et al., 2001 ) = #* {& f= F7 3 { 45 11 = —ﬁf
®oenimple g it o BEAR DR A 10 T2 W 3"3 B A 80% 14 b epE L
Bl R BRI ARRATERES R A R 44;10 TR épif%*" ERLEPP-3
F P P AZE > F g (full contact)’ LR B e blx B H e

S = R e R A g s Bl (Greenwald and Dabek, 2003 ) -

AR GRS R A 11-12 0 #8280 9-10 T #2F 10% 0 B
2 B ’/25';‘3 JrPER P LR AR 2 AT 2 T L o d A
T EEIBEMAISE LN NPEFATY > T E A RLS BRI
#7¥ (Greenwald and Dabek, 2003 ) > ~ # 2 ﬁ‘i S TR S i S S g ¥

)
E:
(

e P m Ao fipkhle - i o d gt g KRS P e Y T
WP B > o Fpt R 11412 7 ggm 9-10 7 #24L H| % o

fE2 SR LA MBI RS % s BT

E
™
IEHWTIPEFT - FBNFR SHR 56 T B LA e A L ant bR
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P R R % o H RGN Ly Moo 122~ 3-4 ) S B enig
(8RR G B R b e B RN S A 0 546 7 AT 2R Y 2 %
gﬁﬁﬁw’kazﬁy—kﬁékéﬁ—@iﬁﬁ?%ﬁﬂﬂﬁ
@’Fﬁw@ﬂEM&%%ﬂ&&%&ﬁAﬁ&%ﬂﬂ??“W&$°ﬂ%‘
BRI BSRAEBLLOS NX 5d %l dd s ¥k
LA R FT U RE L P AR W@@%°L*’9
MRS S5-6 AP ARG AERRS S Fih
g b A e * i & fof FLenim 5 oo

T h} F

v AL A AR R eI B R #ﬁufs‘i#&ﬁ% vl AT DR g
JrfTde 4 M4 0 g BB DY LRGE G S R S 2Rk 0 B R D MR
el I I SN R P CRS S A 4\27%‘-‘}7&#2-)@“75&? o TP AR B
Mz 3 @i G- fAEAT > Bl & of2iP & (Macaca mulatta) 7= 5 #f 02 <0
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