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The contents of abstract in this thesis:

Asiatic black bears (Ursus thibetanus) are omnivorous carnivores. The
study objective was to examine feeding behaviors and food preferences of
captive bears through providing natural and artificial foods. I also compared
bear food preference with factors that may influence preference: food
nutrition, food color, food size, and tannic acid. I provided 10 foods to bears
in different seasons, with a total of 1970 food selection tests to 7 captive bears
(3 male and 4 female adults), and 280 color and size selection tests to 4 bears.

The results show that the bear’s feeding order, feeding quantity, and
preference index were all highly correlated (Spearman test, r=0.9, p<0.01).
The food preference index was also correlated with the feeding behavior
pattern (p<0.01). Besides, individuals tend to have the same selection pattern
toward their favorite foods (preference level >9), such as honey, tenebrionid
beetle larva, sweet potato, Taiwan cherry, giant elephant's ear fruit, and kiwi
fruit in test seasons.

Bears show no seasonal preference difference to annually-supplied foods
(honey, tenebrionid beetle larva, sweet potato, Formosan taro leaf and mutton).

However, food preference was positively correlated with carbohydrate and
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gross energy content of seasonal foods, respectively (r=0.26-0.5, p=0.04),
but negatively correlated with water, crude protein, and ash (r=-0.27,
p=0.04). The bear preference level seemed unrelated to tannic acid contents
of 17 vegetable foods (r=-0.13, p=0.63).

In food selection experiments, the bear food preference index were no
significant correlations with food color and size (r=-0.04, 0.08, p>0.05).
Otherwise, there were no correlations between bear preference of 8 foods
which were routinely fed by keepers and various nutrition contents. The result
indicated that in addition to specific physical requirement, the food selection
pattern of bears may be influenced by nutrition, feeding efficiency, captive

environment, and learning experience.

Keywords: Ursus thibetanus, food selection, preference index, nutrition,
optimal foraging strategy
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LR 041 0.69 05 049 0.6 055 0.54+0.01 6
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g 0.13 0 0.08 0.16 0.14 03 0.13+0.1 2

L2 BT ARG aF YR ET AL (%)
Bk
&4

;E;Tf% 85.4 0.3 0.7 2.3 10.6 0.7 4.7

SF kA Fu s fERa
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FHKR AL AL G AFELET Y <

25



B 3t

(- ) 2jdpmirR2 5852 BRIAR

AT 22 HIArERS 2L BEF TR EEELR
BB R FNE iR 7 %% F (Bacon and Burghardt, 1983 ) - 27 4
jrfp a3 FEMALR L RFEGHFVEFLET M
o FEEREY S FIROBEE YR RIS 0 o g 2
joend by & F ¥ % (Landers et al., 1979 ; Beeman and Pelton,
1980 ; Bacon and Burghardt, 1983 ; Huygens and Hayashi, 2001 ) » ¥ 4
SR G T S AR Ty § et (Hwangetal., 2002)° & 42
T2FE 3 hErI ey 2 TR ESS (LEFE~# Q) iy
By T LR PIipEER R M ESRAEPR S T
R FIPE N R RE R FERLR N EEERERE TR T
FROZEHARDT RE A PEEIH G Mo

ZRHIERSHF I LT HE BEE5G BUFSLR

PR RS Ead o AP BHTIEME (125432
D7) BN (96182 7 ) JHPIFT T MIF A A S B NS 4 R
PRI R o AW AR Y D B TIOE 480728 02120694 B &
PR - ERY EZREEMERN L AF o RELTE R FBRY
Wil adped Bk BERLIRA S A HE LB A LHE A
Rt E o Rl E- A o

() ¥%2 HBp

\_ﬂ

TR BESS i sy G Rk L5 RIOR Y
FrApM okt Eép e nER YRR EZ OoF A S r R
EE T RE %ﬁ,{:ﬁi‘%‘ N IURERRE- R A L It 2

F (MkE-1994) His 73+ FREN2jc (Landersetal., 1979)

26



2 % £ 42~ & W) (gorillagorillagorilla) ~ 2 132 (Pan troglodytes )
mmm2%@1%#%%&@@;%%ﬂ%Qﬁgﬁwﬁﬁﬁﬁﬁ
dro B ALK R BT SR A BE G ’K{&% e gL B B IF vb g

~~~~~~

B2 }»"?!"igxf*ﬁ ’ r/?“ s ¢4 9 K% 4p ¥ (Hwang et al,
2002) ) AT T A R R B 2okt L3 t'Lr"ﬁ REaPpP Ry oo

331}'§7 T"}'é’ * LF’)‘&] ﬁ:%/’\o

LN e PR E S SR R 1 RE-F N3 A SR
v BBk it (Woolnough and Carthew, 1996) H3g 8 L% 4l > + &2
¥ 4 p% 4 jo (Tremarctos ornatus ) 2z J & R w2 ;}g {4 ( Paisley and
Garshehs, 2005) o Rm FERAZ A AFFY TR B (gross
energy) FHE M E A F Y BT m AR A B2
F1# gt e % (Gray, 2001 ; Inman and Pelton, 2002 ) » 4% 33 #
PRSP LERF DM BRE S P RS TEREN DT R
(digestible energy : 8 4% » BRI PR Y a5 2 £ F > 97
W Labpa el g ) fr EEPERL LT A S RE
7}5’ FEenk R EEIR o

2l EipiEE gk—‘l’l's B Stde v SRETEELAPM - Yy
ﬁﬁmﬁ%ﬁ%}wﬁﬁxpﬁ ez X p o H s S B4
46%i7%ﬁﬁﬁﬁﬂﬁ$’ mﬁ#(? 4 45 £ B4-5) 0 0¥

TG R R ﬁﬂ’wwﬂﬁvﬁﬂ%w%ﬁzéﬁ(%i
oA ) AEY S FR o B PVEA 0 2L A
gﬂ’#%%:——qunim%%’ﬁﬁﬂﬁiﬁﬁﬁ9fMﬁB4
F) o n=106) > EILLpE > Fpt H = pFF e & i B30

"

ZRIBJEAG AP ey FRE S F LAY PBE s
7 he3p P eng o £ & L X (capricornis creispus ) £ BF ¢ 2 gL end 2
— (Hwangetal., 2002 ) X 257 5 2 B2 s 4 X p lﬁ%s‘lﬂi Az R
o Tk BRMAR L TAFIZ T p &SN RE 2

27



ﬁ~%?ﬁﬁ$ii#@%054’%45N%?%§%ﬁ6ﬁﬁﬁ
3 ehded o0 FIRIS R AR 0 BRGSO AR R AR i

: S RERA PGS 3 TLE B AR S
! Fe Rt T e A PR R A KR
AT AR EENE AL EYHE Y FEF Ol R
(Landers et al., 1979 ; Hellgren et al., 1989 ) 2% 7 2. QD =354 ~
Lo FRER L SRE P B 2 8 B0 RREEY
BAl Trmep x> B H W Z LB (S B
0-0.03)> F]pt AFTF =< PRSP A0 d AL RSMRE FEE (0
2005#3-4% &#JAF jri AR PELY AT 4E) 0 @ F ki
R L LS

% (e
g

I

(\

Rl hEEREe i M WY R fARRE o sty
SRR ARG o BT S L & R e
PR BB AT NS B o S TR FRIRE 0
B2 e iE s R AN ZRRES Y I g o Ra 2 cHE 2 R
HELTIF (B v ) P FEe 8 > A fl % F 17
WA YRR AT PRI TR KT L2 B8 B i
ERMAAFTLHEGHF 2 B St nt fpM PSSk I 3
MRBRHFEAER GBI ER OGS T d R P RAT
EAES T (Landers etal., 1979 ; Hellgren et al., 1989 ; Rode and Robbins,
2000) > ARElAE TR A AR 04 FRG P EERZ AT Ro

~g

ié%ﬁiéﬁ&;&&fk/}gﬁ%g FRl o G4 P kA 5 BARE > H
B RR A B pOR T £ 5% 7 B304 (Landers etal., 1979) -

TREREEHB RS SFL R R e T B2 F R R
FWEASEHEFLAR A PELFHE R R ERRCEHT R
PE o TR T (PukE1994) L AT IR E-H AT EP
PAABEF LA R OREEE- HEAA L BRI
AR F] e

’ 2

iz

I/Pjﬁ“gﬂ'lf’ ﬂ#ﬂmli“’af&fﬁ&ﬁ)’z;@ *”“%‘i:’-,@‘%sﬁff

28



R SRR E TR (2001) SHE - e AL & AT
TR AT BRI L AT 2 QDG o PEF G
N RITETFRFF TR RSN %
W%ﬁﬁiﬁw’%*%&%4Vﬁ@%ﬁ%4

CEFEG B F ROFEIRGOT RO Y A
g%ﬁo&ﬁ’iwﬁyﬁﬁiﬂ@#maﬁgﬁﬁ%%ﬁ%ﬁ%
$oBFSUFIFR 0B PFRERAfrFLEFEE FER AL S
fanBl i B R e o FP 0 AT 0 TP S Hipd Bl s
hZjem T ARESH R AFe HEL s R L F LB ERS
B FlF (ed o g~ FrRis) it 58

ZiEHZEN RSP L T OREILEERPRAE T
B ERm I ody W5 8H - o B Rt &g
(terpene) e R EE MR iP5 & (Kimball et al., 1998) 5 < & % &

RRAMALE Y - BRERF R SR oA ERE S ERT
F 5 R (037%) HEBY 107 T - LEF A AED
SR KRR B S RI12Y R BRI RNEFTRITE BR S
E (0.1%) 1243 "EF 59 RAENTERMR2ZE -
FEHEI PRORSRIER R TERMRB R RN K
B 4 %+0.17-0. 68/“"3 ¥ #& < # B (Laska, 2000 ; Dominy et al.,
2001 ; Remis, 2002 ) - 822X 2 ju 44 6 B fl v <X kR 7 4 & -
B o R A AT RE2Z20BEK S 0 P MRS E BR
2B’Jﬁ%mm% PP P RAEA S NI RRERHL A G D

g’
A

E
o

o

mhj i

(2) a4pd 240

B2 5 A7 3 4 I E 4 2 j- (Bacon and Burghardt, 1976) I
ﬁﬁ$,mﬁp“4%@f’a# A W2 RGP EL < FL

é’-zoﬁﬁa*’”ﬁﬁ;éfﬁﬂ » 2 kb*ﬂ' P 2 -li’llﬁ'ﬁ'fld-#ﬁﬁﬁ:bt’/ﬁ;}’ﬂf?é’ '&E
A GARBA S L P E AR o SRIBMS G HUERLRE

29



Sl P e GBI 0 AP FRL P LT BEI e D
JoACT B R A T 0 B R e 7 A T R R T

RS P RE R TR S T T S g
m@aéﬁéiﬁ”fﬁ RS LT e AR REL LT A
AR 0 T A AR ARG - LT R
PR SR TR LE-E RS A g R

AET RN GF LSRRG DR 7 L h20f8 3
PERERY LML TGRS S L AH TN -
VA2 A R sk 0 Rie R FREREY - G
BARHES A [ R 2 H R A N 50212 0175/ 0 Bk b g
AFHRIEA AR A EABEAG A SIS L NLE o
ﬂﬁ ;

N

=
I

>
—

(2) 8#FRER

AL AFERB R TpARS R ESF (1522 7/p ) H
BT ARSI BERL G AT P B REKRDITE AP FFL
REFEFTRFRRBR VA FaPrd o ik A AR
%“ﬁAA%F@H,?%iﬂ%amﬁma%%%ﬁabmﬁP%

(%7¢§rﬁﬁé£®1“)°%$%$%§nﬁu 2 EER
fiﬁﬁw%h-ﬁﬁgﬁ4ﬁﬁwﬂﬁf”{’?“iaﬁﬁﬂﬁﬁﬁf’
FrE ek b R L § BB B 8 P i X A (Visalberghi et

mm)ﬂwPikﬁﬂ*ﬁmm%"%%iﬁ%géﬁﬁﬁii
(Remis, 2002) o A#FF 7 -2 2 T X2 @I RTH a4 > 01 385
ko s L3057 At i d o 2o
BRI & E365 L EHATH G P BRI S0 LF
B pi‘i‘?ﬁ%fmlﬁ“‘”QECAJPWW?%E?"J'%E;‘?&%: ‘

K K 5 4%
Bbi—,“ is ﬂ%’g$—§g°

=

!

3

(1) 84 ks

AP TERLJL PG F IR T A A M RS

30



- =
BEEDEGS > blde It F R ST TR R EF RS 2
Fok Fore o~ tsva ek o RIS L orp M chfFAS 0 XU E B REE L B o
QASNAF~ 3G iz o B P2 S 2oz 1 (£ 5) &l 3
Thhdkcs lzafprt 2 EBHEF 2 8 R oRE L 88
M (041-0.65) 27 2 g T R AT G G P fsa A 0
Revwe 2 FEXPIBHarFL 3 g0 (£ 3) T p &
SEEY AT B PSRN BRI R MRS T o d 2 H JE AL A R
T PR LAY E FARS R g LEPR T ZAILE S Ao
PrEgrbis - §H0 82 PPet®RY - Fmailt 2
BaP o B m NI PrE L e o

ZREHME TRFSF TR THEEEF A 0
Hwang % (2002) {2 i Ay #FRI LA 528
RO R N R E RS R
R AR FRIEEERE Y MR AR R 294-97% & &
REAP2VAFEG CIHGEBEEL N2 BT ET R
ERF{pE a2 v ERBL 0 SHEF PSSR AEFT TSR
o HU S AERHT EFERK D SHMRG T :
o VoA FltE SR R iy EH S A 0 28 2 3N
A ASR ARDEF 3 7 HBRKRSE (037% > #3101
%) EFRTET RS RM S BHT N EELEG AT TR D
%d»g’n%? cBFUL B gLt E LN g AR AR BAEE TR
: (Hwang, 2003)’ RAFEY ”T#‘yﬁﬁ%ii w"ﬁ*?i’«%ﬁ‘ﬁw‘ T’»%%}I&
(Landers et al., 1979 ; Hwang et al., 2002)’ ”L MR AT 2 % B
W2 qergispity a9 X33 > 05% 0 » ¥ oA B R B

A
F\l o

ZREEFFTESBERRES - 2L LE RO FILNE R R
IR 7RI 2 K E# (Quercus stenophylloides ) 345 1p {4

31



(Hwangetal.,2002) - 2 i 5% mE @S 1 Va2 ¥ £ 7 £
Bz b uisd R ErF L4 o TRBB AT R G Y

FRIEEE (0.23%/8)) M F B3 (0135 /4)) A= A% %

C R R EER VAR FIAEERTIECRT E R ERF 0 3 AT 4
NMBjiE FEML 5 BAF € F 54 H # 4 (Landers etal., 1979 ;
Remis, 2002) > @ 2 A Hek K2 AR F M AR LR3I BB G
(Hladik and Simmen, 1997 )< [f] % 7 k{847 7 Bk i £ 47 F og 304
%’%aaﬁﬁé,wﬁﬂéﬁ%ﬁm+,@%ﬁ%&ﬁagﬁ*ﬁ
P S PER ] AR P- G o LR R B IR 2 Gt RHERP 0
"’?ﬁfa"ﬁ’%@ﬁjl}ﬂ%imfﬂ”ﬁ"%m‘h AR (R EA P AR )
PR EFERTY RREORST R TS méﬁ-@q}#nn RS TS o
vl BBk Y (A ﬁxf‘—"ﬂiﬂﬁ&ﬁﬁﬁx" ) AR 8 M

gurl‘a&ﬁ:%mﬁ»él,@)iﬁo
SRR A RA)

3]

€ '/zf’u%i kix
¢ 1% B X R

»

—V)\IJO

$ (Bacon and Burghardt, 1976) » A5 5 g ¢

$odr 2 FER A KHOF G4 o T LT ITREALPE
i)
LaiTh s B GRS T A H L

AP REHOREL 2 AR A0 R Bk o L
H% o5 A § A3 2 R (% R4L 0 2005) 0 R HA &
FAEL SRRV g SR F R PG FRF o - i
B iﬁ_pgg_»}g SRR o giﬁf‘iﬁka j 41‘@# ( Dominy et al.,

2002) - m;é vww a«’rﬂ'P EiF i ﬁ‘i &x “E‘ﬂ’ﬁ A2 S
oA ERAEFFEE FFRILERG 2T FHHOEE S
’;—g"?’ﬁlﬂ»"]’\z'fﬂ”\"ﬁ 2% NE < FEGVAAHELRE o

By hAvrH e L §ERDPETNE 2 2 ik EAT
Pokparalr s fr e Ry aa iR (Klmball et al.,
1998) - 2 =& ¥ ik B B> 3-10= P iE sk it g 35“;” R B A2 G

(Bacon and Burghardt, 1976, 1983 )c A% 7 #F% 4~ 7 #icj & & ¥ 7

32



RAEDEFLF §LRR G E BRI ART S
SIEE TP LT PRI IR B S oL SR
ﬂﬁ*é%ﬁﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁéﬁ°i% ﬁﬁls%a
ROFARRAL TS ER Y TR BEL i SETY HE
LHHAL R B G R R D RS

FEXPREORIRETRAEERZISE s XPIRMF EF D

KMo ANCEFLZ Zih4T 5 miat A - ﬁ(z\»9)°Estes %(2003)
¥5 3 (enhydralutris) EHEF B AL BFTT R B DS
R FEIE N R R s o %§kiﬁ@'§f” RS L
Ko amyd o Afd DEjiord o ed FhReRT A HF
PR o M ETFFTASGEA AT RS = B <T}u§r4§u} 5o
Jea B ARAREF A LS F R Y EA R B ST R T FE
- W&

SRARAGRPRF RS fERAD LG # T L RERES

Fafled  @gaPafgd 8wt (2T 2005) fod e
RAES Pl at 3 Hpiss o209 i s 3 ot
RE > ZMLAFEFE SHEF A RE (Yeager, 1989) - 2577 ¢
MWrFFaFpEARE I P SRP T - - TR
é%&?t’kﬁﬁﬁﬂ%9%¢$7%ﬁs%m?*]é\a#,
Fr2ERHEe dRARIPZ 5F (WwlBEEE 5 £2)
RFVHBHR S F DR EE L H

;Maiﬁéﬁﬁaf%iﬁlydmm@,%%i&ffcr:m
ﬁviﬂﬁ%&m% X BRI R A
'ﬁ ;}— 2z a,ffa Iﬁ‘fiﬂ"ﬂj ;'?]' g“ #’7}%%;[‘0

Bl & F T A 3% 08 Y 8 75 F b€ 0¥ E 5%k B
T A AR e €47 hF % A 2 R (Mathy and
Isbell, 2001) > #A7% ¢ 4% YR A AR S GBS § B BRGFR

33



73 FREFA DD TIT 0 A L
B % B s R ¢ R
LT A S s TSl S B R T LY - i IEA

BladrHagbipuadiddi g ]%‘bLﬁkmﬁgﬂiﬁ'r?n\a;ﬁ

% % & > 2001 ; Bacon and Burghardt, 1983 ) » T ¢} 2 j¢
LR HAMREY s FThantga ity
( )oBlAE G F BT L el T RERLT
@ﬁ%ﬁfaﬁ?ﬁﬁﬁ%é4%%§ﬁﬁé’@&ﬁifwﬁ%%

34



HR KT RS RIRG FhiKEE
ﬁ“ﬁ%%ﬁﬁsiﬁﬁ,

AT kAT B &
F ﬂ
a8 chipdF B g b”i‘iﬁiﬁf}( L

Brieftédz hERME S S

[e]

LA TRIEE N zﬁ,iz?»);tiﬂi - 3k
L\«#”ﬁﬁﬁ‘e“ #B&é’?r}’}\ E;ig;}prﬁg,rﬁ_g,u,zz ¥
S~ pRe £E$ﬁgi%§o

ipi%jﬁy%‘%ﬁ@%jﬁ%ﬂiﬁﬁ%%i?%%f
AN M FERT ARSI RS TR BT R BB
ﬁw*%%gﬁp&@%’l,ﬁi&%”?ﬂﬂfﬁ%“é;ﬁﬁ
BT s

35



\\\Xr
(j‘

5o

220 (1990) SHR 2 REFAT AT BRI BFFETL
R B F2 0P LT LH -

FFT (2005) B LB FH CBREBEOERLEIPFAY cF2 P LA

TRE (2004) LR FEF o FL 2t EFRy R ELE
BPAFTREEFSETH LR o

¥R (2005) 4PRLTE R F B Lo B L F R A2
PR L wmT e

$ 3% (1999) 2 LR FOF o224 2 A MG AY

(=) T LFFFFFAT BT 1068 5 239 F -

* 3% - i;}'ﬁ (1993) o B2 iR kRThFIRE - FEHF
5:71-87 »

BEZFRL ~3FH 2 (2001) B4 B R jirf S iAo #4752
7 3:73-79 -

M (1994) ¥ 25 - 4 Flswat > 544 - 70-71 ~ 121 F o

ME® (2004) fadr v B a0 W1 FHwAL > 5 o 142-143
240 . o

Avery, M. L., D. G. Decker, J. S. Humphrey, A. Alycin-Hayes, and C. C.
Laukert (1995) Color, size, and location of artificial fruits affect
sucrose avoidance by cedar waxwings and European starlings. The
Auk 112:436-444.

Bacon, E. S., and G. M. Burghardt (1974) Ingestive behaviors of the
American black bears. Third International Conference on Bears
40:13-25.

Bacon, E. S., and G M. Burghardt (1976) Learning and color
discrimination in the American black bear. Third International
Conference on Bears 40:27-36.

Bacon, E. S. (1980) Curiosity in the American black bear. International

Conference on Bear Research and Management 3:153-157.

36



Bacon, E. S., and G. M. Burghardt (1983) Food preference testing of
captive black bears. International Conference on Bear Research and
Management 5:102-105.

Beeman, L. E., and M. R. Pelton (1980) Seasonal foods and feeding
ecology of black bears in the Smoky Mountains. International
Conference on Bear Research and Management 4:141-147.

Belovsky, G. E., and O. J. Schmitz (1994) Plant defenses and optimal
foraging by mammalian herbivores. Jourmal of Mammalogy
75:816-832.

Bergman, C. M., J. M. Fryxell, C. C. Gates, and D. Fortin (2001)
Ungulate foraging strategies: energy maximizing or time
minimizing? Journal of Animal Ecology 70:289-300.

Clauss, M., K. Lason, J. Gehrke, M. Lechner-Doll, J. Fickel, T. Grune,
and W. J. Streich (2003) Captive roe deer (Capreolus capreolus)
select for low amounts of tannic acid but not quebracho:
fluctuation of preferences and potential benefits. Comparative
Biochemistry & Physiology Part B Biochemistry & Molecular
Biology 136B(2):369-382.

Dominy, N. J.,, PW. Lucas, D. Osorio, and N. Yamashita (2001) The
sensory ecology of primate food perception. Evolutionary
Anthropology 10:171-186.

Estes, J. A., M. L. Riedman, M. M. Staedler, M. T. Tinker, and B. E. Lyon
(2003) Individual variation in prey selection by sea otters: patterns,
causes and implications. Journal of Animal Ecology 72:144-155.

Forthman, D. L., S. D. Elder, R. Bakeman, T. W. Kurkowski, C. C. Noble,
and S. W. Winslow (1992) Effects of feeding enrichment on
behavior of three species of captive bears. Zoo Biology
11:187-195.

Fujita, O. (1995) The influence of the food size, distance and food site on
food carrying behavior in rats (Rattus norvegicus). Journal of
Ethology 13:95-103.

37



Garshelis, D. L. (2000) Delusions in habitat evaluation: measuring use,
selection, and importance. p.111-114. in: Boitani, L. and T. K.
Fuller (eds.) Research techniques in animal ecology. Columbia
University Press, New York.

Gray, R. M. (2001) Digestibility of foods and anthropogenic feeding of
black bears in Virginia. Master Dissertation, Virginia Polytechnic
Institute and State University..

Hashimoto, Y., M. Kaji, H. Sawada, and S. Takatsuki (2003) Five year
study on the autumn food habits of the Asiatic black bear in
relation to nut production. Ecological Research 18:485-492.

Hellgren, E. C., M. R. Vaughan, and R. L. Kirkpatrick (1989) Seasonal
patterns in physiology and nutrition of black bears in Great Dismal

Swamp, Virginia-North Carolina. Canadian Journal of Zoology
67:1837-1850.

Hladik , C. M., and B. Simmen (1997) Taste perception and feeding
behavior in nonhuman primates and human populations.
Evolutionary Anthropology 5:58-71.

Huygens, O. C., and H. Hayashi (2001) Use of stone pine seeds and oak
acorns by Asiatic black bears in central Japan. Ursus 12:47-50.
Hwang, M. H., D. L. Garshelis, and Y. Wang (2002) Diets of Asiatic
black bears in Taiwan, with methodological and geographical

comparisons. Ursus 13:111-125.

Hwang, M. H. (2003) Ecology of Asiatic black bears and people-bear
interactions in Yushan National Park, Ph. D. Dissertation,
University of Minnesota.

Hwang, M. H., and Y. Wang (2006) The status and Management of
Asiatic black bears in Taiwan. p.107-110. In: Yamazaki, K. et al.
(eds) Understanding Asian Bears to Secure Their Future. Japan
Bear Network Press, Japan.

Iaconelli, S., and B. Simmen (2002) Taste thresholds and suprathreshold

responses to tannin-rich plant extracts and quinine in a primate

38



species (microcebus murinus). Journal of Chemical Ecology
28:2315-2326.

Inman, R. M., and M. R. Pelton (2002) Energetic production by soft and
hard mast foods of American black bears in the Smoky mountains.
Ursus 13:57-68.

Kasbohm, J. W., M. R. Vaughan, and J. G. Kraus (1995) Food habits and
nutrition of black bears during a gypsy moth infestation. Canadian
Journal of Zoology 73:1771-1775.

Kano, T. (1940) Zoogeographical studies of Tsugitaka mountains of
Formosa: Shibusawa Insitute of Ethnographic Resources, cited by
Wang, Y. (1999) Status and management of the Formosan black
bear in Taiwan. Bears, p213, IUCN.

Kimball, B. A., D. L. Nolte, R. M. Engeman, J. J. Johnston, and F. R.
Stermitz (1998) Chemically mediated foraging preference of black

bears (Ursus Americanus). Journal of Mammalogy 79:448-456.

Kohinoor, A. H. M., M. Z. Haque, and M. H. Osmani (1995) Food size
preferences of the climbing perch, Anabas testudineus Bloch and
the African cat fish, Clarias gariepinus Burchell larvae. Bangladesh
Journal of Zoology 23:159-166.

Krueger, W. C., W. A. Laycock, and D. A. Price (1974) Relationships of
taste, smell, sight, and touch to forage selection. Journal of Range
Management 27:258-262.

Landers, I. L., R. J. Hamilton, A. S. Johnson, and R. L. Marchinton (1979)
Foods and habitat of black bears in southeastern North Carolina.
Journal of Wildlife Management 43:143-153.

Laska, M. (2000) Gustatory responsiveness to food-associated sugars and
acids in pigtail macaques, Macaca nemestrina. Physiology and
Behavior 70:495-504.

Laska, M., J. M. Luna-Baltazar, and E. Rodriguez-Luna (2003) Food

preferences and nutritent composition in captive pacas, Agouti paca

(Rodentia, Dasyproctidae). Mammalian Biology 68:31-41.

39



Maccracken, J. G., and R. M. Hansen (1987) Coyote feeding strategies in
southeastern Idaho: optimal foraging by opportunistic predator?
Journal of wildlife management 51:278-285.

Makkar, H. P. S. (2003) Effects and fate of tannins in ruminant animals,

adaptation to tannins, and strategies to overcome detrimental effects
of feeding tannin-rich feeds. Small Ruminant Research 49:241-256.

Malmkvist, J., M. S. Herskin, and J. W. Christensen (2003) Behavioural
responses of farm mink towards familiar and novel food.
Behavioural Processes 61:123-130.

Mathy, J. W.,, and L. A. Isbell (2001) The relative importance of size of
food and interfood distance in eliciting aggression in captive rhesus
macaques (Macaca mulatta). Folia Primatologica 72:268-277.

Mattson, D. J. (2001) Myrmecophagy by Yellowstone grizzly bears.
Canadian Journal of Zoology 79:779-793.

Noyce, K. V., P. B. Kannowski, and M. R. Riggs (1997) Black bears as
ant-eaters: seasonal associations between bear myrmecophagy and
ant ecology in north-central Minnesota. Canadian Journal of
Zoology 75:1671-1686.

O1, T., S. Shimoinaba, and G. Jien (2006) General Biology of species in
this report-Asiatic black bear (Asian black bear, Himalayan black
bear, moon bear).p.Ill. In: Yamazaki, K. et al. (eds) Understanding
Asian Bears to Secure Their Future. Japan Bear Network,Press,
Japan.

Paisley, S. and D. L. Garshelis (2005) Activity patterns and time budgets
of Andean bears (Tremarctos ornatus) in the Apolobamba Range of
Bolivia. Journal of Zoology 268:25-34.

Remis, M. J. (2002) Food preferences among captive western gorillas
(gorilla gorilla gorilla) and chimpanzees (pan troglodytes).
International Journal of Primatalogy 23:231-249.

Rode, K. D., and C. T. Robbins (2000) Why bears consume mixed diets

during fruit abundance. Canadian Journal of Zoology 78:1640-1645.

40



Thomas, D. L., and E. J. Taylor (1990) Study designs and tests for
comparing resource use and availability. Journal of Wildlife
Management 54:322-330.

Visalberghi, E., M. M. Yamakoshi, S. Hirata, and T. Matsuzawa (2002)
Responses to novel foods in captive chimpanzees. Zoo Biology
21:539-548.

Visalberghi, E., G. Sabbatini, M. Stammati, and E. Addessi (2003)
Preferences towards novel foods in Cebus paella: the role of
nutrients and social influences. Physiology and Behavior
80:341-349.

Woolnough, A. P., and S. M. Carthew (1996) Selection of prey by size in
ningaui yvonneae. Australian Journal of Zoology 1996:319-326.

Yeager, C.P. (1989) Feeding ecology of the proboscis monkey (Nasalis
larvatus ). International Journal of Primatology 10:497-530.

41



GPRBBEES S LREFEF LI T AR R EA

Bk B AP R Tl el e

5 mA B0 F % 0 BUK B
=y 427 9.02 -
BEE PR 3.47 8.37 4.07
FEa 2.62 8.37 3.9
k% 3.36 8.37 3.6
B2 - ; 3.87

PR KRR Fd F ek Ry
http://www.doh.gov.tw/cht/content.aspx?dept=R&class no=3&no
w_fod list no=574&array fod list no=&level no=2&doc no=247&show

42



ek ~ H B A 92

T E BT R AR o S R R & i ok
ot (T3 TEE ) D 10ml 2 & 558 > £ 1 EARTFE ~
; Ris* RHRBRT 30~ .,a’%ar‘*(‘\ﬁlﬁw4000rpm’10 A
B~ b i 0 1 0.45um 8 g B g 0 £ R 4P & 17 & (high-performance
liquid chromatography » HPLC ) 4 {7 o

43



:-\\‘
=k
X

X

=y

p e
TN
7+ 545 1 m9217004(@mail.npust.edu.tw

4

3% ¢ http://www.wretch.cc/blog/hahaha945
4 E 7 p :1980.1.10

%?';}ﬁ' . ﬂlﬁ;f:—’: AL R

B a‘ﬁi’}i—)‘ CR R o f;ﬁ'\-');“gﬂgz Bt

T

44


mailto:m9217004@mail.npust.edu.tw
http://www.wretch.cc/blog/hahaha945

