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Qe ;e?z 2 it U. t thibetanus Cuvier, 1823 —£ jp i A A 38 BB~ 72 2 ~ F 4 [ »

)" E’;%’ri&% i U. t. gedrosianus Blanford, 1877 - L a8 = A v 5
;"rg °

1“”» B * ?’ C ERER f"f“%%#*ﬁm) °
(6)& = 2 j< U.t. mupinensis Heude, 1901 -® ®& = % ¢ & % -
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(7) & # 2 j- U. t. ussuricus Heude, 1901 — 8% B 2rig d 3 ®e o @ WA A P #HEL E o

5 B SWinhoe(1864) ¥ i@ iir B iF fo ¥ 2 — o fLA A g 0 2
By E ol g ehns B B8 £ 2 5 U, formosaus © 2 # % g £ (TR
%)% Selenarctos t. f. > Selenarctos Hedude, 1901 » B & 2 ji b » R 4p 59w 17 fighk

5 £ (9 f5)

% 3-1-1~ 4 2 j= Ursus thibetanus formosanus =14 % 3+ i+ (taxonomic status) -

w R e LA

7 (Kingdom) # 4 % Animalia

™ (Phylum) ¥ 2% 4 ™ Chordata

% (Class) i FL % Mammalia

B (Order) ap p Carnivora

# (Family) j=#* Ursidae

I (Subfamily) j= I #4 Ursinae

& (Genus) iz Ursus (Linnaeus, 1758)

f& (Species) & 2 j U. thibetanus

I #& (Subspecies) 4 A 2 it U.t formosanus (Swinhoe, 1864)°

SEAPRGLH U LA MR~ P jt > 9 vEjt ~ Formosan black bear ~ Moon Bear -

2. )5 Pk

Jrap B R PR RE Ao e o RS ] RpHr B2 o
TR (R31-2) BR ARk o F G L Y B R iRk Ay e
PR T A ARSI B A T AR PR ER Y 0
2Ry B RS EE e

R San T - 2~ PR RE L A T e U S | I S N S|
Pl R RO R AR SRR iz%*‘f‘—ﬁ WAl 55 W
< & & egg ¥ 4 0 #F F) 29-35 o 4 (Hwang 2003) » §5¥R7& » PR ] » e 0L 2 A
Sk 0259 e 3R(B) 3-1-3) o Arrr RN GE AL T g R o %‘l}ﬂ&—@’ Fow il f A AZE 10

AN

aj;,-*gf-‘- L i EA el kR LB FINITL AR VAR
10 24 » F PRt W PG4 o dofe B W 3 By 2L - 4R X A
i"wm@% 64 VEARET s (B 3-1-4) 0 ¢k T gL enfies o B
His 3Ri=s 5 ) 4kd £ oo 35T md e 45300 sa (R 3-1-5) > 11 2 Hrd H{oyr
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BT ehE L o 2 E T om PR S DA (E N & 2010)

E MR A o g et 15 1 4 (Garshelis 2009) - 1235 3 L B 2 ]
FHIE 15 § 2 BRT R - & X EppE S 6577 2 7 0 48 2 K (P ML
ol T R R)148 ~ 140 2 A 5 & i 2 (n=10)enE 4 70-110 2 7 > & £
160-174 = & ; 22 37 < #8(2-3 k> n=4) % 51-69 =7 » @ — Ff— b enz i p
5 35 2 7 (Hwang 2003) » BN R i3 8 A 4 7 8 £ JE D] 200 2 7 iR o BRI

B MR (e p M) WA A A BaRE ) REBaEEY A EA
Frehe 47 o

=1 p i RaE § 0 Bt 5 = 2R (phantigrade) 0+ je L fr 4 47— ﬁ :
AFEPEE B G REE o TG LTS Y G T e R E ks £

Rik?efaiEs B - SHL@icigdt 2 b 82 5 % & p %L_* P
FEERRSRES w’?ﬁa%ad RBEA KBRS E R Aot - e R imgrE R
£ 10-14 2 4 (B 3-1-6) » f& % ¥ # £ 18-22 2 4 (] 3-1-7)(Hwang 2003) » jit ch'fv
T4 R pe ¥ AR § TR DN A o mE ORI B E PR o R
S5om o L3RG N Y e

MR A23F T W 0 2 5T AGHFE AN E 165 T v o 1

z 4165”¥:7"‘\54°75_1”3¥P‘75_l"¥7hw] ’% ,,'Z'ﬁc?r%,.;é,,‘éo{w-‘ﬁr, .
LRIt AR CE A AT L i Y EE A LS

Bz B&%&’ﬁ%(g’;) o B e fom vk e ) e S B o —:ﬂ*ﬂ 5 % EnR

WHT AR A A o g I Gl gt ehd
Lr

| ER - £
PRR NPEMEB T T ARPOREL G5 o ITIRGPF > E I RE o &
Bl FRLA IR S BT FE 0 R REN A2 G BRI E .

JRAE R AR MR LGk PP ORI E LA G et
PG S AF SR 5N ot - AR A En | LR N S REE SRS [
DHER S FRA O F ey o R MABR LM oM LT A
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S g P /"":J'/ F’l ”’ﬂ‘;ﬁﬁio
I RS-l LB jiNTaiy § VI

Bl 3-1-2 ~ & A2 - PR p HExEE

/J~H1]FT]0

KT e ket L6 d oo
B 3-15 42T AfgaEs 59

B 317~ +82 2 e%H

40



(=)2E¥iE
1. #i%B

TR kb B PR L LS ERE T XIS F TR
BROEEL AL TR L AMEETE o 15tk 2006-2011 # 2 § g A
ZREBATHEE F %S 20100)8 7 0 5# kL engh ik Srenbo KR 3RS
270 = & 53t 3 ,Jﬂﬁ;\@a‘\g S RI2 22 A B R ER R T A R e
ﬁxrﬁ &% 3,700 2 LR RS FIFE T enp Fa b igr HrE- 153
FELP 2 L DIt >3500 o | ek g o

TE KRG sk sa & IR 1,000-3,000 2 * P A L R (86%0n=916)
H ¢ = 121,000-2,000 = & B F 2 (60%); H =t 5<1,000 = = (10%)4->3000 => = (4
%)ﬁ”jﬁ;}ﬁ% FI(B) 3-1-8) o ¥ I3 453 500 = = T 5 g F a4 3 3,500
R ik Bies FE o W13 1 ke (1.4%) o AP G jﬁﬁ?&"é v Bt
MA P FHs H 5 PR R MR o

W R AR A F > p4e<1,000 2 @ A § i T0%0A F T A
EIREEI R I R b - 3 O S RSTE o 0 3 m;ﬁ,i&:}ﬁ #c(Modified lvlev's electivity
index, Reynolds-Hogland and Mitchell 2007) > 2. ji ¢ P &4 i % 1,000 = & 2T h
T3 0 ¥ P ER R 44 $4 1,000-2,000 2 = m%ﬂ@ 2ot T A IR Iﬁ:%‘#ﬁ BT
2 %% (B 3-1-8 > § % % % 2010b) -

f;;g“% L FRVER O AT AR AN G G ONE R PR e
sk FME juaa A 55357 )kHM o A& & ¢ 3 500-2,000 = &
(70%) ;R X4 & ¥ 30 500-2,500 = (70%) > fe gl il { R A EdA L A
R oM 2 FRARFERN? AT (S B 63%E T7%) > #3 IR A
F<1,000 = & el (s W] H4%2 3%) 0 &= L - gé/\ | ik 24% % 17%-=nf w2
(s %4 % 20100)-B2/%3% 5 R X A7 R e * X €581 MANRE REH
B 3D B R FlehE SRR GE B K BT ””‘/\m‘%ﬁlé"ﬂ PR o A RY
A"/""«'}JiLl' oo redinipl 2 ;»*“4;}&/»‘(4?:77?%: EEE a4 ./};T"T’F #

&7 B (Hwang etal. 2010) -

YoB 3 p 1990 & 12 ke g (n=1,017 £ &40 & F (LT S 2 g,
n=565) 1 99% =% hFF fhA (44 ¥ 20100)0 BFF HRR 0 F LS
2B ) I T IR B bk (FUAT R S 2009):0F A v 6] 5 14%(n=556)
7% BT HAE T ik 5(33% > n=16,176) - X 5 BT 2 jL AR i ML) ¥ A2

GLBAEIAIY 0 HE AT R R K07%)2 0 0 F it &
M H W 3R Ak (WL Bk 220 - ATLF{?;&,M%‘ R 21% ~ 4 +k 20% ) %

1 &R(18%) > ¥ B I ARR o F R ARANEER S 8 (27%) ki
Bz ﬁ;?ii(o.g%)mp ARTRHIE AL l’ﬂé B R U B o
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B 3-1-8~ 4+ 44 & foif & ket L8 (n=916) s 44 & A 7 FI(F %
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ﬁ:\ ¥ '.;.’ .-' oo it '3 b s J"'.E"'
@ﬁ S P Py g oF &
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A8 45 FR R
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fode B AU PIRE G A SRR EAE R e 2 a2 5 W 0.5% 0 vE MO R R vt
Hﬁﬁ4®°%%%&@ﬁmﬂ%%ﬁﬁm&xﬁﬁﬁiwbﬁ’%%ﬁﬁﬁm
%ﬁé%ﬁ%%%ﬁ*~é%ii“~ﬁ%waﬁ%ﬂ:ﬁ+ T IR L B
tho H B MR AR AR ETF Stk £ R ER o

R R R EL 0 P EREFBEOS GRE 2 AR 0 4
”ﬂAéﬁﬁiﬁ’ﬁﬁﬁﬁéﬁﬁa%?ﬂ e e fode 3T chd Koo iR 4 g
i F g — 4R h] 4 (Sul1984) o Bk i dp B F A KU R R
amm&mozq,@@iaﬁﬁawm; ¥R E kit
(Machilus-Castanopsis zone » 500-1,500 = = )~ % % B ¥ R 4B E R & thenigif
# (Quercus zone ; 1,500-2,500 => =) » 12 % 4547 Z 2 4k (Tsuga-Picea zone >
2,500-3,000 = 2 ) o gt F F iFE e &£ TIE R K 10-20C > 4o+ BEgEF 5 ﬁ:gi
foax ?ﬂ - N %’*% F4oft % % ehi & (Hwang et al. 2002) »

2 A S AR 0 B FET IR R LT S R s R4 o

enm
"

AR Al TN BEARGHI L1500 o u T o mRATEE 2009) F
SARR 0 RRIFH I 0 B - R LR R ié’ﬁ EERE R OB EHDE %
fzeopefEtd L F2 3 AE A p BTN A FOE® A LR g
e MAs R L R A4 S F R ER P4 M o &£ 2 > 3,000 =
RN NRARE R AT FAI IR EBEZ 2 10C g LA
HEANT AR MR LT LT ﬁv;¢+,+#(Ables kawakamii) % 2 (Su 1984) - i}u
© drind B R 8 4 kg (Hwang etal. 2002) > 2 B 7% 443 ® v S92 i efE
'Fi?*%’?i/ﬁ‘lﬁﬂ‘f‘f’?% BEF et rzapstang d w7 s e ?v" o g2 ARt
FALFREFRS R ‘ﬂ:}, FHRB BT o et S F F RG] 2 Al
é‘i‘lﬁ_}i* VoA NE2"E A

AR Taf kb aad ks 278G » R&7 @ § Pk
2 B fr Rk o 122 3 ¥(normalized difference vegetation index ; NDVI, Teillet et al.
1997) 8 - fa 5 ph s 2 AR AN ~ A~ 7 B R R hfpih > V2 P Bl
4 £ 48R ¥ HA5(Gupta 2003) o £ 7 ’;‘ REBE L HEFA L A4 (T
NDVI>O0.7) e Hhak 5 0 2 21 2 8 3 T ey 3% 24 45 Bt im s cnd i o2 (%
4% mumy»kﬁéﬁfﬁﬁﬁﬁﬁa¢&&%ma Ao AR EL TR e
MR FRA ARG O LFLFL RGN R g E G A
ﬁiﬁ%ﬁ’#ﬁ‘élﬁm*ﬁ“%’ﬁ*#ﬂmﬁ#i%hﬁ@#@* 35
BIEZODPRELFZEFFIRLAR AR - e WP REas 1
FEHRDFRT F oo
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i%%?ﬁﬁ*ﬂmﬂ#B%#’—”‘ﬁﬁiuéwf%#’ﬁ 2 i
I S L

R B als RGN o 8 g0 %y]a#ﬂm%/)gg
% & i 1 I (apparent digestibility) . 582 ¢t > 5 B2 G F T TG B o LY
BB CEOEFERFRN T L EF R i B oo

(1) 18 5

w@%w%waﬁizﬁﬁ#+§ﬁ@*ﬁ@##ﬂﬁ%’ﬁ%ﬁ?ﬁ@ﬁ
B oMbt A2 ik 980%1 i d - (Hwangetal. 2002) - 5 7 { F
FEEERANE RS aHgEu R, 2L FE S & ‘f’“\%“ﬁ’ud{zr
¥ A fr(Urtica thunbergiana) sh s (5 # 4+ 4 BLE)- a%a: ik E - ARE
PEEFIHFIESF NI RIS BTRES ﬁﬁﬁﬂ—ﬂﬂ”“%Wiﬂ'%%
vs. 14 %)(Beeman and Pelton 1980) 5 # i BT ITL 2o ¥AE 2o £ Rk
(Inman and Pelton 2002) - 4% > ¢ MAHROREFES 22 iy B Z 1%
2R EfoA A E R ha S KR ¥ LB G AHE 5 4 fp(Machilus zuihoensis)
3 f;;f'pé 12 (Cinnamomum insularimontanum) % » # & % 9 & 3 4 4+ 4 (Eriobotrya
deflexa) ~ 4 #*# % (Malus formosana) ~ & & % & (Viburnum luzonicum) ~ L4 7=
(Prunus campanulata) % (Hwang et al. 2002) -

TERAINM A FTRECRE RSP ER DT EMGE o d
TR LF NS B R S B LAE A s 4 T i@ B A Py 9#(Eagle and Pelton
1983 > Hellgrenetal. 1989) - & 4% > i &% chip ke 1 5 A3l flend F 4o
2. ¥¢ (Lithocarpus castanopsisifolius) ~ % = {#(Cyclobalanopsis morri) ~ f # ¢
(Cyclobalanopsis stenophylloides) % 2_ ¢t » & & 35 3t e pvfLend A+ 4 (Juglans
mandshurica) » ’a"ﬁ ¥opoeb AR % IR0 AN LY - i R VA NN -
F Bk L 6 FE R T - —;L W) %ﬁ(Cyclobalanopsm glauca) % sk >
B 2 FAREEF TERIF L L ow A S mH TS TE (Hwang et al.
2010) -

(2) B s 4

bl a e PR ER A ST SR(LEE LE) P E G B
ﬁﬁ%é;r~ﬂ4ﬁm”w£#ﬂéhaw&/gﬁ(mmmmmzmacwr~
ok Ao R R e R 2N 2 H s R RS 2L W E S
ﬂ’#g“ﬁmp%ﬁm@w Mﬁg%iﬁgﬁ&ﬁﬁkﬁim@#ﬁa#
2iié & %fﬁﬁ#ﬁ%’éﬂa%?ﬁﬁﬁ%ﬁ}ﬁ?#M%wgﬁ%@

£ 3 //%((Eagle and Pelton 1983 » Redford and Dorea 1984) - Ep B] % iy ' 2
JeR g B o2 WH R J(rkee A)E G B BEFE(ERE 2 2007) 0 4
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¥t (T E 2009) -

FHRLESPWELALS Y RADG /AP EFT R PESLE
%?’l‘?ﬁ* AT R EFTREB RN B AL AT R EERR LR
8 U AEpER PN EE &M a4 127 £ (Rode and Robbins 2000) o &]4c > ¢ A
EESFREAF BT EMNZ R AE RIS - g;wé‘.ﬁva.ﬁs FE N G

FAER S ML T T B TR E B RS o kA S SR
LA ERHRAEARS A RO AR R FRAEA PR S E 8
e EF o AR ET R 2 & 0 i & iE L 8 Kk (Optimal diet
model hypothesis, Rode and Robbins 2000 » Robbins et al. 2007) - #]pt - % &_& 4
BREF Ol E AR R FRARM I EEPHP IR L R
P f BB IR R o

(3) L& 5% 4 & i * F(apparent digestibility)
i%%ﬁiﬁ@?’ﬁﬁﬁﬁﬁ’“?&#ﬂHWM%%ﬁﬁ%ﬁL%’y

PEUERBRBDFHETREOFI P WAFLIRLELSE L DEEEH

R

T tEEDBEL (2 1999 gezmw’@@zmm%mgg
2009) - 4 S Bl A 2 s LA R L L S anRk R 0 XPIBHEOE S

B R P ERPREDIFDREFRRLT FEELE (NG 2
2007) - LjstE e cnE SR RERE B arau Rt EF SRR ZELR
LARBE - RESRHEE S mEEd ~ < REFAAM(EE 2 2007) - %%E

ﬁ%ﬁﬁﬁﬁﬁﬁﬁiwﬁﬁdﬁaﬁé Bl A RBEI-BME Y 5% % FE 3
(#E3% 2001) -

w

BAPEFr w2 LT AR i,ﬁ’ﬁ- ;}p,{ﬂi [ N R
B xk 2006 & ﬂﬁ § % s R I PR IoL R - RS L SR g IR -
BAAR CEREFAFL D AFAL I L ¥ EEEF L4 WRA BN
BRI APF IS A anT R I ek 2 F K F R
EBEZ GO R ot L AR A R o 2k a2 NS P
Ha B FRPEE MM T ()= 058 F A FRET
LR Y LSRR - BRGSO FERA R EET R
m«gdwzmimm%%ﬁomeﬁﬁﬁﬁiﬁ Yendd o g K ¢
VTR = RS- E R A B N S 4 ﬂ$¢i§%°f4% AR

’ &

%ﬁﬁﬂ‘ﬁ4i’ﬁgﬂﬁ4ﬂ’ﬁﬁqﬁ, # kg EFE - ()
A SR R R S R I K S L S ]**%**i’r*
RN U RS ek R S R R r%)‘ﬂﬁ"x%#L'\K]v’o(4)\zp\!&,f9‘:—£ﬂ:_ﬁl_
LIPS *);__Eé}};»fv}}éig»ﬁ,ap%;g_‘n*ug,ﬁhg;xz_é,#”i)\p ]“%V,_V”EQ
£i4%§’dipﬂféﬂi%i’4MT3§$QW€Mﬁ?3gQO



{4 1+ 5 2 9 (Hwang et al. 2002) - # o ;j i 5 (apparent digestibility) & B~ & en4»
?%ﬁ*%ﬁ@ﬂﬁ?%ﬁﬂﬁ’%ﬁ@#Wd“uk’#?’Pﬁﬁa#ﬁ?
AL AaBFETHEIISDESRFEER T E 1985) 0 TR RS
G i e i CFFPREIESFESSF 3% L_g(,§(83 2+10.6 > 62.6+24.6) -
Fe F-v (94.242.5>62.2411.2) ~ e 75 55(94.145.8>61.8430.4) 2 4% it + (93.8£3.0>
64.4+24.1) % E4-yt (R I & 2009) 5 4 ’rﬁ'r’-i‘ﬁf"“’:é‘ BAHE ol 4ot R
Jo s EMRRL R E o ETE AR DL EZRARS R mar o 3
PR ad o AL RS FE G ‘E‘_”“rrﬁ °

PFOhR gL L e, TR B AEY 0 1R ol chg ook o U IFR LR pochgd
AT LRI R R AR LN A b s hanzb i (25
EY O RBAP LI R LY > Rd WL G IR AR
f# 4 [ ong L (Hewitt and Robbins 1996) (B 3-1-10~13) - ] 5 % i i* e & 4o (4o
Play) Ji-Ffi > mn AR A DRRSNZE > FREGaR P F
PR EFEGHF L PAL R IR RESFE e SPEE o

.'\J>

B 3-1-12 ~ o @ 5 4 e pehp d o Bl 3-1-13 ~ jo @l ¥ 473 LR o
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SRUESE RR Al TR U A € F N E ni T SRS 1
FETF L2 e 8§ o 2Opn R S b iR 1S e & Tk di(prey mass presented) i
A g e e it & & % #ie(prey mass consumed) e 2-5 & s m”%‘ 5 7.1-32.7 5 13 FI
5 1.9-224, S fEr ek AP M (r =0.643 - P<0.001) (pr &y = 2009) - i i &
RS e AR e P EREFLAAM o BT e RE 7 £ M
ERit S BREREBERAZERT O R REEES oAy I YR R
Hcde G M eh £ B ieha e FIRE N fad T :J;mp BB ERE (8 0 4P
HEEPEFEZOSBE TS5 F{fcf@adf(Mmi s 2009) WP 27 2 40
AP TRED B FRINILIRFEOFS T P RENAEFE T
MR a BTG FRSCRKRROT R fos 47 o

Bl Zjstearpfisgat s 5 p T30l 563 2EEHP
ok 0 BORE 5 904-2984 2% E(MEyE 2009) o fEaEE P E - s g keh
PERF (i EPE) T 405 6.4 (F37) [ P P ek s BRI F L ARM KB G T
3 R R LT IOEF (e RFEF)L 344 (295) ) o af R THERY
P F¥ (total retention time) 3 22.0 (x3)-] F(F&t 37 % 2009) -

3. B
(1) Bmin

B3 ey LA AT S 3R 4 1L it 7 o (introduced ovulators) - 2R
d AfeiTho g - kraw G R BED A% FREN-BA I B
o JM MR R BT R FF R AR 5T 8 M R
S0 $ A B g O] chi i a5 B 1B AR ) hfe R T ’,T}uekfcﬁmﬁ sl
BEPTE S Lrpd A

ﬂ’** B % i ;‘%*'f‘! juie 73 ¢ & (progesterone) iz Bl w0 3 LR R
Jr X P A il EE LA EORREF 2 oA bR RV
W& ;}’*2);;\;}% PR g (3R F B E 1994 5 Yang et al. 2003) o »’*Lg & el s
PP G GFE R R 2002)0 4 b PR etk A B 0] 0w 3 2-3 8 M‘* ’
PREB S AZAREFHT DE K Fé&#%#%ﬁﬁ(ar;?r%) g AR engt er

BESS 19 EE A AR -

T fe s g e i i 3§ a(blastocyst) s 0 TR FBAER BFFT LT 2
WERIF G oD AIRFNF g Y f 1tk ¥ (delayed |mplantat|on) v B IR
7% = (embryo diapauses, Wimsatt 1963 - Tsubota and Kanagawa 1993) - * {7 2 % &
AR PP RS o rE R R FRPEE F| A R mle'.?S ke 3
235 > AL GEREY O PER A4 TR > FNR 3B oA AR
jz 3 40-50 % (Garshelis 2009) - i Bl % 2. jo cn % & fiv & ch%g (v daip) > ix’gﬁ,‘%
u%a@e&%@ﬂ5mqu@ 2%&»%%@ﬁzeamiﬁp—
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2003 3& B3 2004)> &2 p A& 2 i ;= 4p i (Tsubota et al. 1987 > Tsubota et al. 1994) -
FIP AT A A R ARA Y > 681 (= F 2008) -

FRHEEFRO P S EREFREEDLD T M LH P H
B R mIiz BT oend Wi T AR B oS T iR 7 L fiefod d(Mead 1989) o
hode LR EE A L RE S X B R B fw;?ﬁ SERBERES <3 %)
BRI RIRL i A AR ¥ §E ) R o FT
B 5\_3,4 o T B AR A ?EZ&JP%"“‘ b flend & p #eh 2
(Garshelis 2009) -

JLAE Y 3 R Z (pseudo-pregnancy)shsR ko A F § A fefh 0 E TP A b
e #r 3 ik dp & 3 R A 4p i2(Tsubota et al. 1987 » Schwartz and Franzmann 1991 >
Tsubota et al. 1998) o wp & ix 3 et 3 A WP DFRT » PF  FEX D) - &
8 g ERAMP o Bk (progesterone) B he it iR A sk o BRI R 4
5%*3 Jiin T g BRI I 1 R PR SUF R A R e E e

e (ﬂrv}\% 2002) -
(2) pe¥z Foaf

ju¥E- 4% 5 % % £ (polygynandrous) »ﬁa}ig 914 Bzel BRERFe > 2t
F RN PRl . ol Rl I T ip RS Y E -
Kovach and Powell 2003) - ¢ jis cads {58 + o }&- BN L RN PR S
FORAE FSRE R R feawpld o

AR ORAEL YRV EERROEE(P = 20034 F 7 & 2005
HEF 2008) o B it g R BT E RIS FE L e ¢ ¥ 46
PR = 7 % POV AR B e 2 i T R R A Y e
Ageo d A4 TFHFE R 2008) o fig T F FE R R é?f%‘%t“pﬁ_é‘f’l;‘:&)i}i 78 IR
AN FLE = e 4 TR Féﬂ&%‘%

Bl% 2 enE ke 5 47 2 &9 BL R 35 2 (3L 44 % 1998)
S ARAR AT o ft R e A R ERRN (S 2 B (mounting) o 3~ £ B e iR X
(pelvic thrust)eis 5 o z2427% & % & ﬁ Bff%e? QPR ey 38 o e dpdd agE s o gt
E%é’?ﬁn“f FRMLA R AL L1 2 B RAT R 0 SRR L B )

HEN S RN & rajaa HIERRE PR X IR (I E 5 E 2005) -
(3) BT
R R R E RS VRN G5 kG M K210/ %
P Bl & engs M 1t BF ¢h dnps & 3 (Garshelis 2009) o 12 FE N 2 LA B0 A F A
LRt & Mg E { $ E PSR FIAINahE %%ﬂa%lfﬁwé"
HF X3 2% ad AT THoF nawpiedle s 344k R A MAT ¥ - 22
el 35 E il § 4238 5 gk (Garshelis 2009) -

Y
=Y
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LT AP EOR A RERIR R SES DR EF - R A AL RD
FLEBPR S RBTHET ARSI ? o) BB AESFELE Y- F

a: REH o DA ¥ - AF L AHE DT e P 23K o 17
’ﬁ?.ﬂ_?&ﬁ’%°a9@‘”'?f“r“1i/”"!ﬁp‘z‘ﬂmﬁﬂfﬁﬂ‘ PRtV e

d I % 35 #& (Garshelis 2009) -

T
)

ERRL: 4 fg GVE R e daip e 2V R iApiT 0 F &5 0 3 7 (Garshelis
2009) »ies 5 » 3-8 7 (Ford 1981 - Seager and Demorest 1986 - 3¢ 4 4% & 1998) »

2« 3-12 * ek 4-(Domico and Newman 1988) - T »+ 4 4 2 jiv » 1 & A B % B
%_"ifa/,%r% ERTREA NS EY 0 PIEMF - h% % > 40h 35 7 (Yang et al.
2005)7  3-6 ¥ (¥ > % 200253 Py 2004) 2 2-8 % (£ = & 2006)% 2006) -
FeaR g A P%]% 482 > #3572 (Chang etal. 2006) > » 7 % =3 I+
(Friz 2003)» H =X (£ 7 & 2006)% FentEe o d 3 F Lglk‘%ﬂ 1+ 8]
ﬁ R - ﬁr 2o 2 BHACBIRRE T pAp R PN PR LR R

Ry FE-HRG o AAF T R AT o

B4 LT aessd i v 12 RIBVPYFF £4 AR &
BRI R G AR T (B R % 1987 gt 1991 ¥ £ 1991 » Wang
1998 > 3t £ 4% % 1998) - Bl AR A vt A® 12 B HS B UK > A5 1
gnfﬂﬁ”'ffﬁﬁ%/ﬁfif& e ﬁﬁé‘fﬁ%‘gg:’vq_# JE_E/ % 3 A
1422 a(HE 55 2003~2010)c = oA dhis s A ey ~ e~ A E 2 3
PR AT % o BT 5 SR E R kBRI (B AL A0 - i
35 7 )M iAo B R B A L~ Ak R R PR e B
B o R FOLRE T2 g RHRRSF R AR B R
F AT E %ﬁ(fﬁ % 2008) -

iR A G BT I EAT 3 AR B ey Afra S augdl T B 1R
Brobenp Fi ko F L 1A 2 &2 LEIER fL(97T%) 0 B A 3 & e 45(3%
TEE AFATH) ANEREEMNNAGT L EN=2)L 2 §(n=9) -

4 HEFEEET

CRAfeis R T A iy 2 »‘“r:'b‘_’?&%)% 2iieef SHpE Y 58 o)
= e ﬁ’ “‘Lﬂﬁﬁ“fﬁ&éf"*iﬁ?ﬁ? 1“\ 3”5&“' FraffeFi FPRE YA
g fr i FETR AP TI o M b £ B R s S i AR 0 T om P ARk e - 3R
PR E BT » g e i B E A - Ph dogt ) i ) 9 B0 pEETs
.,zi,s—‘% jo PR ER 17 T * (Garshelis 2009)( 5] 3-1-14) -

FP R AL N O E LG R b BlE kS 250-400 250 K
A RE035%(% £ 4 FARE) pbigl_} R %ﬂ4‘4%§,325432 A% 4
i7(5* H £ 0.37% > Oftedal et al. 1993) - * 3FrPasf & X 2 o odpE
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f26 3 Y #2(HkikF 2007) - 1&9 g (eutherian)f L& 4 @ 2 0 KD A % L en
WL L g G| 5Bk T 5+ S Hca p B a0t 5 5 1-5%(Oftedal
and Gittleman 1989) -

JRAEE TP ERI|INARG 2B PR G AT TR 2T
(altricial) o b & 4 ez 2B g £ > a2 B L3bg i > W LT p AN
o R e Aot i g 7%&@»;& %ﬁr B 20%Ev {4 i
(Pa ¥ E & 32 & L en b i) (Garshelis 2009) - Peend £ RV L iR4F A
— B EGE KT o

i;‘?g ﬁ‘:d’f:‘g\; EFTavkRE R E R BRHOE R BEPE ’EF‘JJ; [
BT AR R (Hh i 2007) o 945 A Lds b Bl ek o %45 36 P s
B 43 p & T UN B #}‘"Ij_rufg,w p#s¥ 1 fe {750 p LB 4R T &
68 P LT Uw BB A FA(M3-1-15)(F # % F A %) Bl& %3
f@aaﬁgfﬁ?’—igz-BQ& ) 2 v%ﬁiédiﬁfréfﬁo

B 3-1-14~ 2 22 RAFH T LW p F- £3-6 7 BF L fledy # jifFig 5-8
BRI EY > A ENE RSN EA AT B o B ERIEA L E o B F|E
FEGR GO PR B EA o e (5T )
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FIAET LAY 2 BATERELIFFTREGOFF 1§
’ﬁﬁ’i’; BRFORLE2 b 2§ i F e o 5 (Garshelis 2009)
R - NPT T ) °K$ L Rt CRURE Sl AR Py S R St S & &1
kL’TJE BYRLT R, o I“F‘-\F‘-‘i“ ) 3L #‘T‘%’éﬁ‘ﬁ’\?‘*’?bj * 7 P glﬁ%ﬁ*; '\*Fr‘?
R ) RHTT S TR A

Ap st H i AR L3 AR K 7 5 (B 3-1-16) (Hwang et al. 2002) -
L T h% H @R EMN 0 BITE Hdr fJ‘fE?-'ﬁﬂﬁﬂ% RN A FE

4,@&.5\&.@;«%% FEREVERG 30 24 > 7hiTE 80 1 150 24 » P 4T 60
2 100 =& 7 & o BEAR S %mﬁsb% FFR N FRN G ——';i';k«_nl:.ml‘,,—}
AR AWNES CRBT R EAFPT AR AR RLDEERT M 5'1}"‘1;}7;
FEHRARARNAT O LY VAR ER RO IR e B 5 I
#i & 4~ (Hwang 2003) -

3

745 cm

~J
! 80-145 cm i

B 3-1-16 ~ & A2 L RIT=H > Shdr iupejken T it g - (532 8)

(1) B

o ¥R B ’ééiﬁﬁviéﬁ%ﬁfi‘frfﬁf”kﬁa P E LR pEdig g E Y
R X VR RIGEF R B R B A E AT B Rl 0 ...ﬁj,\}_ﬂ’a g
B X R AR - 2P KT 54-57%rnB$F""£L/**? EEk A B F e
A8 279 569" »60+12%)FrikF (10 *» -5 & 1 * ’60+15%)rﬂE1 ik A
R E % % F(2-5 * » 47+£13%) (Hwang and Garshelis 2007) - %% & # % (3o
PRSP R)DEZT GHBETE > THWRRE AR - Ji,u;kll P IgEA4

B o

Tk



LR R AR e A ER L L 0 hd  HUE B 6(67425%)
B ¥ % 7/ (45+28%)(Hwang and Garshelis 2007) © 4p#*t % ~ § F o F ehjg
BBt L AREF P s RAER G - R REPRFERF S
BA%(+27%) B ¥ % ¥ % ~ & F(28+18% ~ 32£29%) ° + LA 0 F A/ FE DR
APHEEAEERF ORI LRFAEFEEH S - P RFFRRSLET
GREFEF L FEFAFLFRCAR o bAoA F 01098 A E BT
B E A » 2 i3 W2 P EE 2 (66%)8 ¥ ~ 3T 5 BIHE% % T {27 1999(59%) °
Pip lzm/ééﬂb b+ £51%F (62% ° 70%) ©

(2) # #feit b o

FoBEZRARAIR « ~de T gAs ko B R ABE o R 2 A kA 2 L
e R H I A0 E ) B? 30-40 = 2 (Brown 1993) o & 7 2 it = & z2 {4 s
Bege BN ROpLand B4 RS R L T mar 2 BRE RS
AR EL SRR R E R BT R H R g iy g
(Izumiyama and Shiraishi 2004 - Garshelis 2009) -

Ptk ARG S fom B e B TR 9 1998 £ 3 2001 # B3 LR
Tl Bl f\fmiﬂﬁmiwﬂ 7 (Hwang et al. 2010) - ¥ & & 5 7 i Bid 4 2 ﬁm, ¥
FIEL > 5 Bl M B2 fo R AR FIL 4 P R R L R 0 A Aoy %
SHEALITRE B F IRIRE AT g ¥ ﬁ o EBFRER AT RS
FHRUAFRATLHEZ S R BTN g4 ﬁﬁﬂdim\mf@,mﬁ
S NED I SU Ik Wil LI SR ﬂﬁjbim AR RO E R R
FpFPLTEREET L3455 gH % 4o PTT (platform transmitter terminal) f-
GPS (global position system)- Pﬁ%#gﬁoj;—iﬁﬁﬁlﬁ_’{ PR e bt i B % AT o
A EE TR BYERE PRI ORTEREMI L2 2 ? & F «(Hwang et al.
2010) -

ERTEHE LHAFARS14 L2 R0 s RG] o
58355 24-117 T = 2 ,li’l538(+301 N=8)+ * =2 o Bl D
% F MR T iﬂm18(+67 n=8) = 2 (Hwang et al. 2010) - o * i J) if BiiF 630

s

B AR R R e "“]frv#ﬂ ¥ 3 ] L ,pﬁv#%mlg oo H s E&]’?\j-& B dr 7 2
Fo PR g o I A i3 fEh AR Bgiﬁykm,éﬁv#]ﬁ%?T CRLEE R TR P R
wr BehgeFlF E 107 2 2 2 2 (Trent 2010) » e p & eho jo ot i { % 2 256 -
205 T = 2> 2 (Izumiyama and Shiraishi 2004 » Ohdachi et al. unpublished data) -

EA R FEEF ML DL BL LT RTHE L G if@.ﬁ’évmxfuél(Hwang
etal. 2010) - ﬁﬁmimm—él*fr Bl > AR LER RN G
& Mg it (Hwang etal. 2010 » & £ % & 2010a) - 822X % % ¥ 2 1,000-2,000 =
zﬁ,d{g—%”l éﬂ\x ?Ai]{l?&?,;eié ]quﬁm/r%}};ﬁgﬂ j‘gétr’«ﬁi\%‘t,
mERF R RAEEFNT RARL T THESR o 1Y -i'@mﬂﬁmif@iﬂ
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TG G 0 2T R BEA 2 35 300-2,790 2 ¢ 5tk E > 720 i gk m
500-1,500 2 & » § % B 70% =3+ 1,000-2,000 2 & » £ % % f] 90% & ¢ ¢
1,000-2,000 2 & -

Jrip e b e b o R P ¥ XD G TR A F fov EEERE
B3 B R B éﬁ*é&%%%w# 10-1 7 ) 2 ji ¢ P st BB TR
PHEWCALE F %P EHFF > 26 H5 6-24 22 (2 REG)2 E
E'J‘%‘ N gﬁ/‘éﬁjf‘ﬁ?vﬁ“ c B EF R R e ﬁkﬁ el TR gﬁf’“iféi‘“;\%ﬁ, i
PReap F ok 2 BAPTEFL npFiz o 2l a4gi@ LR ot w*”g
B EH #]ﬁ%,&i'ﬁ’ i fozba £ g s i g BPER PR R
WAFIB P RAMSIORREDE %o p Afrt FW DR o2 5 2
My 7 B ~ T F i f”?’%]’m?f%f";%ﬁ%,.éw*ﬁ”&zi‘\ﬁuamﬁﬁ

(Izumlyama and Shiraishi 2004 » Garshelis 2009) BE SR ) ¢ ’% ST Ap R B

,,,,,, <A B PFETE £ B
mféér’aérﬁ’ui *"“%%ﬁvfﬂr;\mr]%’ﬂ ,3;5\; "“Ff‘ Ll g e

RRTEPE R ik Hro G REBNBET - X €1 R Flif

Bl th(Bifid 6 2 2) ik Bidd o P BY AR RSB B2 B FlAZE

1 ﬁ(Hwang etal. 2010) o # 3 ® ¥ i EiTE B 5 D i B 2 R oo d

VAOHNWERRELOERRA T BT 1 EEH RO EEF R

F\ AR EER R RO RS EEE N L AR - R
PR BT FRE

(Z)sEL @ TR
1. %_/%" )‘“LS.E@A}?L

% 4 2 - (U. t. formosanus Swinhoe, 1864)%_i; )l‘,
AE R B T TR AR o BB T if“;féF"*/w\ mé EAR T
FITRWARYBELAFRBEFAY &L FH ﬁ%ﬁ AB TR AR o 5’)}%?’*?1%44'%@
T A T SFEEF AL AEN BV EET R R om0 3
R R EEFER G ‘L‘f#-iév\—*jlﬁlg‘f"” %ELF E Szl ﬁlj’_’jﬂ'}i_@l’
NI THE G it & B b B (Frankhamet al. 2002) © AR P o T 48
TRMEELT MR RE @R L B ket B

FHIHERELTRAOR T2 3R AR L ADE A TR F M EEE G L
g_ltmﬁw;o*a,ﬂ/w\#ggg)ﬁm,,g&%zFE,,,gg:\;fs;}#;ié‘LI%P’zpa
FTO2 AR AL DL BT A PR A LR KT L T
PATYI R oG AP ki e L fdcny - B7F (73282782 3 ﬁ
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AR AR R REEHN S EEF O B R HERGM G AEER Y
T oo AR I Y 2 Aok &g (mitochondrion) DNA # > 41 % (control
region) 3 ¥ % 118 ¥ £ 4F (tandem repeat) (Hwang et al. 2008) » & B & f&3 # ki3
AR P 0 R B L I8 g 4 % ehik 5 (Choi et al. 2010) -

PR

BN F B A R R B epT g 4t 2000 & (REF 2% 2000) 0 2 & .5 &
FEABHARLE S RL D ’$>PE\,{»‘»\E&]~F$9,J>\ AN 2 EPFE L
B 7 FIp 02 fs B4 e st DNA & 47 > 3 Im*2 ¢ % b(Cytochrome b) %
%3 AR M @ ¥4 % £ (control region) £ § mrs R o e gl R T g
NE P FIRRAZ BTk AE(R L R)EE . SHKBMAP T

GEPET AP ERTY CRAE PR S8 ALY 2 R
12S rRNA( % 391 # )22 16S rRNA(425 Bk ) A F1 A 7| R R e U 7 0 (e &
I #8 F eop 3 e # % £ (transition)rt &) &5 0.77%% 0.71% > A F]% £ 20
ﬁ%“‘%ﬂﬁﬂﬁiﬁmpﬁﬁ?ﬁmaﬁmaﬁaf sza 2t
A F R LR DNA B %A > 2 & 5 17,044bp - H ¢ ¢ 5 13 % protein
coding & F] ~ 22 T tRNA A F1&2 2 f rRNA A F](E+H = & 2007) °

Tsai et al.(2009) ¥ # 4 4 2 = (U. t. formosanus) £ & & 2. j- (U. t. thibetanus)
B E 0 EApiT o F58 DNA 4p i B :iE 98.7% - Choi et al. (2010)& B ORI IR
Idp AR SR i ] P ”Hﬁﬁﬂﬁ?ﬁﬁﬂ%ﬂ A2 i BEAR G
5- ACGCACGTGT-3" » £4F 56 =t ; & & 2. = 5 5’-ACGCACGTGT—3’ » £4F 55
o e EAFLI - ABEHR S 5-ACATGCGTGC-3" » £4F 3=t » w& ¥ FI
O BLRIERNLE

PO RFERLIREE R RN R BRERRICRGM B 2 IF
¥ 4 (2009) # w] 41 * > 448 DNA ¥ ncytochrome b ~ tRNA-Thr ~ tRNA-Pro 2 ¥
FlRFPB AR 02 10 eiEmEWMAFIL > TR O F LR 2 H B

PR LRI AT o B P A cnd BAHEE WA T LRI R TR
(heterozygosity) % 0.556 3 0.889 # % ¥ iz A #2 iz H i LW 2 i By
% »x1 & (Chih Chinetal. 2009) - :%# 7 ¢ R4 & 7| ln\’}‘ri«ﬁ'ﬁ B2 S IRl i S

2B e RR s PRI R R RRE A R B
L EHEY > AR R IPREEGELTHNE N A - LR
(monophyly) (Bl 3-1-17 » 7 2ZF A& & F8) - ¥d MiFrk MK i@%{%z‘ij o i
ﬁé F AR REEN G AR 'IEL% BN 25 E TR ETRERLIT M

(2ZF *#F&FTH)-

fi AR H Bk iz%*‘“’* ol Ao H e B IS AT 1S o fe A B
ﬁ@P MR FBEIR L AN BRI RAM) R AL EE G
b

B2 oo PEERARART O R DNA 2 MciEE A TR > 4 e e 2
2 jige
. -
\\\\\\ ﬂmﬁ®#‘§ ELHPCEERBY CRIFEEL P CEFEOIBRE 1

55



FH R S F RS R oAb Fenlioh A2 fLenBt2 b A BpEL
7R A H oG R MR TR R opicler kA AR TR R o

2. $ AR AvEHE BB

Ii‘ﬁii?,g‘ﬁiffﬁﬁﬁlﬂ%'ﬁ P AL HIT R fE o S LA MATY
HBHE FIER(E £ % % 2010D) « B % AEH G B AT 10 RS B -
FloiFHmpEFEDPLIFTTEZTROLH R Y F]EZOOG&L’ £ gt
GERAELELS 2R Bk A B TP w1 AR A5 f
% %% % 20109) -

Russia, Korea,

hortheastern China
(U £ ussuricus)

Bg | EW1L) @iaii gk

73

T}Nu;lrf?(a)
68 Taiwan
=z -ﬁgi‘gf’) ) (U. t formosanus)
W53
&7 '
100
100
92
American
UaCR plack bear
0.01
@l 3-1-17 ~ i * P 2ogs i @Bk A a4 DNA 0 D-loop A (& & 700 bp) > 14

nelghbour-Jomlng * i ArE e M TH(phylogenetic relationships) - i @ BEAE 7 i 35
Kimura 2-parameter model 3+ & 8>~ £ + gz 5 1,000 bootstrap replicates supporting

the topology shown | 4 1t & o (FH kiR © 2 2 F A% £ FT#)
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AT 231989 £25 (71980 £ 8% A p RE ¢k LA
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PRI A EHELS TR TS EE(SE B B OEEE I R EHEARR
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S5m Rt fad g TMBERLE RMEZERRI  FTHEL BH LE(R
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BR AR B2 £

(1) ®W*% p 2R %5 2 E (International Union for Conservation of Nature, IUCN)

LT Ra ks o IUCN# T3 B chig & F~ 18 % 2(Red List Categories)
S ERGEEL AU ARERA BT EFRLE R € R AR %

TEMR e i s B A FAEARIUCNCE A A 2R PR A
(threatened species)e % = f* 4= &~ » 5 = f&.: & & #g % 4~ f&(critically endangered)-
#F % 1 #h(endangered) > 11 2 & #ﬁé (vulnerable) o H ¥ WA AR A
(endangered) > His ¥ 5 % pirfh o ¢ AR LA HenT W 2 & p (IJUCN
Standards and Petitions Subcommittee. 2010) PR A HE AT LG
BOERAE S DR R MR LW AR R R A IR o

BN L ‘H”ﬁiiW’km##fﬁﬁﬁ“tbwﬁilé%&ﬁf
Frehjis o #1g AR R R ehjn FRALF] S A SEEE Mo 3 E B #r 3% (Garshelis
2009) o L 2 f B W R T R R AR LH & A forf o oA LS

JiPER R E VO ET S O U L ORFAET ARSI EREEER
(Garshelis and Steinmetz 2008) -

(2) HpTee R T4 f g B ¥ 5 = 5 5 (Convention on International Trade in
Endangered Species > CITES)

CITES * fLEFH 2 ¥k > p 24 175 f[m R v a; VERE T L
EALR A oA TS - CITES vt b M T 2 ¥ endf 0 4 9§ 1 #4601 0 th
Bofe s A - BREEOP BRI L E L8 S xﬁs:—(Appendices) ' R e
(I~ R £ 2 & o 0 20 R R * i b Gk o

“ﬁﬁ'é’»‘| NP BT AFR P RPGAEN P BT RIS
SRR LT REEEE o RN S e (S PR £ P R
2

LG AT L FRNE R g KA R fip ke s 2
H2EZ e W2 o i FB T P R 2B R G S HGRIRT P v
fr o el BE T AT EROE G o RFART r,zxﬁi@,q] CE N FET O
0 =l S TIRI: ﬁ“’“] RIIDN % n?\? ,figfﬁgﬁé—upq B L EA % Y REE T
Pz %L FA2 TR B A B g @R e L E S
SR S frk\ﬁ%@ﬂ »é"/ HURE > AT S AR ] BEaendde o G L
BrawF il s  TREEER TS AEDRY -

—4

224 %7 B _CITES ehi R £ 4007 3 $ 4 (17 ;2 (1989) 5 F-2E 07 4 $5
AR EIRZ 2 H P 5 16 i ;‘;ﬂ 4v,u$*j,:;dﬁ,r_t.;g'r mohEAH SR L g
FTREABSUEAZYSEI TR R F R CRIDFASER
e FREN T BTN b4 2 FANSCFEAEEE T S B
Flet > R 2B AREM S L T R ?iﬁv#ﬂfﬁﬁl ) B FRAT R
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159 3 754 ~(BF %2 % 48 F) Fl o R IR BB LR A& A Rl
g~y 4\F’ 2 or 324k 2 F (Mills et al. 1995) o gt ¢ » CITES #1771 cde 8
4 g F4 e F R YL RIS EEL T F T AR R
o

3.@?#BM&€

(1) = A %73 % (Cultural Heritage Conservation Law)

((v‘ FTAWFE) w1982 A F > £ EEEFFHAELEEYEL o B
e h g SEFOAATRIT AR FR AL R R ET A
LER O ARALG RHRELG AT B PR e RS AR
THBAARETRELERET R T

perb 2 FEA TR FwR o AR JE DN T A e %
R FIsHRE Tk o L4 b A F R L 2 E E(F 4 ui,) ’ ffd%? W ede s TG
Frewt g o dY 3 MEBET LS A S8 0 20 2000 £ 05 1 pERE o
(2) ™ 4 & %5 ;2 (Wildlife Conservation Act)

A2 1989 E o HF 2o B E LR 302008 8 7 0 2 p ikBF A B
FRTERAERT S 22 BLET TS B Lo 7 H4T 22 2009 £ 3
Bt E o RIRE B AR ETETRE AN éé‘#'n T E oo TR R
=R CRLEER SF (MR NE T STRLIE SIS e B e SR E EC o - SN SR e
R LR L
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AR 160 .
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FEASIER DRI ESFET KA RIS P AIET > R R
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1. spdpfel sd i s ien
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#:(Hwang et al. 2002) - i g4 gt s £ 4 B2 nchE &P £ H AP TR
B P § R R R ARC] SL X Aol LS i ¢ (] 3-2-1) o 4 e §
G Al SR R R o ARG § 5 %M E35 ahi i (Hwang et al.
2002)
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BHeniew LAk chilE A2~ # i fod $ § k1 (Menge 1992) - i &
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A 3 UenT R EFREY 4 RS P Pl
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1%% BHBAR T GRS B S
S 1S B s PR ' (Halofsky et all. 2008) o BT LIRS T
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7 L& (Milleretal. 2001) - = 4] & ¢ # 4~ T] SRR AR R ME B

S¥F o FLs £ rﬂﬁﬁ(Estes 1996 - Gittleman 2001) - > #c 5 & %k o) 3438
EHZTRIDE AT > &I EEF S E Skt fl(Felis lynx)fre & 4 (Lepus
americanus) (Krebs et al. 2001) B I f & (Isle Royale) % # 2 k42 4 j3(Canis lupus)
fe B A (Alces alces) (McLaren and Peterson 1994) - i1 # % >+ % (Yellowstone) & 7
SEEFE TS B “,$ et i € 0 BA MG & & ¥ (Berger et al.
2001) -
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191t (Coté etal. 2004 - Lichtetal. 2010) © X% R¥EW K& > F Wagh 2 EFHF
GIET A RT PR ET RSB T 5 2 RHRRR R A AR A
e GRS 0 KK 84 902 2 £ 4L R (Ripple and Larsen 2000) c MEF P ALY
SRR A REd 4 B foif B A T ’ﬁv{%*)ii‘gﬁ v H e F L FIR D A 0 W de
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(Linnell and Strand 2000 * Garshelis 2004) » & j= 5%z § B~ & (¢ 4584 o K b)) B &
Fo oo A F N 2R otz it m#FL & E% ini B afez W ¥ (Puma
concolor)— # > % H_A F1 8 %3 fhk 2 52 F (Schwartz and Franzmann 1991
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A G P B (F Fotr L)) L Ao ,ﬂ“*a%#mawﬁimwa,%ﬂé
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e AT A £ M B EHAE AR K 3 A (Berger et al. 2001)
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2. #8F B3 (Seed disperser)

R AL B LT EALAT - BAETR & 5 A8+ 418 (seed dispersal) © # F&
{;}éé?{ﬁd Wiy g AR A Rae 2 o A B, A T B B
1‘# 1R B e fHE 0 S R M (Howe and Miriti 2004) © *E# 4~ 158 8+ G 3 B W

SREPRENEGAGORIUSGE PRI EESFF DR BRI RV AL
fr AL E 4 f 7oA R e RR p~ 2 ko His 64530 P~ 9 % F (Rode and Robbins
2000 * Hwang et al. 2002) - B = 5 B# j- A‘Lr‘Fﬂifﬁ—* #HBoEy o EET N S
1% j= (Bermejo et al. 1998) 5 7\ f= (McConkey and Galetti 1999)~ % ' Z. ji= (Auger
et al. 2002) ~ M ji= (Sreekumar and Balakrishnan 2002) ~ I ' 2. ji= (Sathyakumar
(Sathyakumar and Viswanath 2003 @ 4£7 % 2008) °

BB G B 2 Y- AiEE W Jﬂz HHER AT
LS S T B A PEE B B F RSB P B ES D
HE oA RA - PAFEF FEE O TE %*m%%’(;}ﬁ—ﬂ—)%gﬁ};@—k )
= nﬁﬁ,mﬁé—akﬁ’%‘& o bldr s — EENR IV A EN B FITH
&+ (Augeretal. 2002) - fE 4 % F » LA B2 jieni a > PR YV FRF L A
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P""#f%ﬁﬂ BLEZRER Y AT P T R SR RIS H AT
BEEET FoR P THET ARSI ARR D RF R L HR P
R RAOES > b BRI RS Y A RE P T NN (A ¥ 2008)
MR fE R & B 0 L 7 (Prunus campanulata) ~ 4 4@ (Machilus
zuihoensis) ~ & R % i > PR R E OERE(T BT ER)EF P AR T o L
e chpn 5 R B i 21-70% ° ki 1 48 1L 49 (Eriobotrya deflexa)f- % 47
* (Malus doumeri)™ fi= % » R T2 7 5 5 975 »~ fAid%k A+ 7 BB (88% -
96%6) * ¢ & HBEN15E 185 0 P LI T EE A R HE LS Lo 5T
{ﬂégﬁm%aﬁdw’gﬁﬁﬁﬁiﬁ$m4ﬁﬁﬁi%aﬁfﬁﬂ@ﬁﬁ
BAF W 0 @ i B v ks ?;E‘;wa(?”g’f% Poas S A )BT BT DI o
o fEF B F T EEART o ) 1 VA A 4 R 0w 52 (prewarming) P iE o
BEAE:S - S AN S ﬁ?*i'(Sathyakumar and Viswanath 2003) °

o

%ﬁﬁ@ﬁ*ﬁf%@%ﬁ%%’%d%iﬁi%%%,?%%a%ﬁﬁ;
FIE e d AT VA FREF R AL HREE SR AT
i AR T B fra A= F B AL AT ﬂﬁ#$£¢ﬂ?m”,
B 4o B B RS AHE B chie g (LoGiudice and Ostfeld 2002) - gt ¢t » 4% % f 5
TR R G E P A HAR L A skt gkﬂpa?m& o ]
LS e L—ﬁc'f‘ﬁ’«l fBad o A H R AR R -
rend BEHEAE S HhR o -
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tAg fe g ME & e 3 iF * (trophic interactions) ¥ v deie i g 2 & ¢ (Miller et
al. 2001) - d >33 F&?*"ﬁ%‘”ﬁ B2 F AP At B2 )P B B

G P A W b R SRR L AT T ROTRT > AR
FHEZIFET 2w 0 BIESET 3 VL 52 & (Lyons etal. 2005) -

%k#ﬁ*4ﬁP1@gjw$ﬁmﬁ ﬁ&é%—,@ @5%Mﬁ%#
IR R ,aoim»ﬁ\j LT F,);—,(&J EE S HEE) R
B pi&mlﬁi:”ﬁ C e AP SR &AL wj & ﬁ LR
Lo - RenGwm A b B BETRg A f4 - Rk fa(umbrella species) fg

sz4 #a (flagship spemes) +# 73 + #(endemic species)f- % % T 4~ fa(vulnerable
species) & F T hig A o H P X WETRR g s A RS B AR ML
(Entwistle and Dunstone 2000 > Carroll et al. 2001 » Caro 2003 > Roberge and
Angelstam 2004) - " At At A ERR RN ET P R FE
Bei Lk d (B 3-2-3) A ifdeT

% =% $ 4 #(Threatened species)

P85 5 (vulnerability)shdz & ¥ & 2 4~ 425 M (Gittleman 2001) - 4 % 2. f&
PEIA PR R AL DL KA B PRRL
FH - AR R RO O R T AR R R AR R
oty B R 4 % 714§ M (Hwang 2003)

AABBERFLE oA G PR S ;1_'3‘,}{/\ TF“#R.]%—,—ELJF » ]?L—‘f%

AR BUFEE G 5 BB T LG HFARSARSGEY B g0
3;;;#@4 (Aofi @) » @ 2 LA Ffaddd > 4 ll’“ﬁxﬁg /f*"f | * mé’*”
(Servheen et al. 1999) o % iF 3 iz dt $ 45 %] 45 Er ‘?ﬁf’éﬁ’—ﬁ’i DAL R R 5
LA T A Fl o bldet B E G%JR ~ A% (coyote) ~ # 4+ Liojr(bobcat) if £ %
PR N F AR T o AT A RS 204 8 Rk (Hwang
2003)

2. R34~ #(Umbrella species)

BAALRF HFHAL R AP S REEG e 2 TR RT ERT
T A G P B P AR KRG TERTEEFFRIASBHEOERT L

= i 2 v s (umbrella effect; Roberge and Angelstam 2004) - Jiz * + 4] & ¢ & 47 »¢
PR L AR L ¢ R EE R D B s FHNIER B R
g% 5 % (Ray 2005) -
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LR e ERR S BHSEER PR 0 100km® s § ot 3
B 200km? s AR E L LT B G AT A2 - 0 - LB g2
PED S NP (A mﬂ ﬁé Fl 2?3 % & $5 (Hwang et al. 2010) « F]* > it 3
P R RAF VAN EEE R FROp RBRLEE N E H B 8
B # e de chai ot o

3. #4454 78 (Flagship species)

FHRL ARG E- RA DA S A ap P g PR AR
AMEER RSP B Ril AP kh Ko A PR ey e £ 4
BRI P Phg s S AHNGREAL ZH LI Fifne oo et i
-ﬁﬁ”~#&é%@«frp§gtz;,gmuwﬁgéslzﬁaﬁla@;nw~zog
v - P Bt B R AR X BE S F AT Tk L b
FR TR LAY SENSY R SRS I S P BRI S

PRERIRZARELHFEL AAET IS f- bRk e R EH
REfrrmpLEs g RELFES R 2 F AT AT 2 ES 7 B0 o dEd
:‘g:n«g:)gfmg 24 XA SR AL L fi.'ff‘_@;év’ﬂili%l : T%;;;;&—ij‘ SR R
friule 2 g %% 1 £ (Leader-Williams and Dublin 2001) o & & 4 4otz = fo i
)j**?:;’,,-‘ FORTRMSI AL R S P R RS F;;%\g&,fﬂﬁvm; AT A
£ H O HES o4 VL ARARL G % 4R 6 4~ (poster animal) > * 12 L F L K R R iR
TP o B4 2 4L EFe”Paseo Panthera”it F 0 T R fiE e AR A R R LE
FR F Y R ERY A AEBE Y § 02 & 4 (Coates and Carr
2001) -

4. 2 3 % $idendp R4 f(Biodiversity indicator species)

BAFF T A - B BHEFUCORREE G R kv

g BT AP T ok n(Patton 1987) - < Al S P RS F MRS A R RER
(ecological integrity) s # f#c » & TR B = R I fotk 4R 4 (resilience) (Caro and
O'Doherty 1999 » Groves 2003) » #.4c £ % » ;{ﬁ“d B B L WA L
FoemF a F4 PR R FNE ol R ARE R RS FIET ERRE Y G
1 fi(Ray 2005) - o 4ER 243§ 6 TRt SEE B chF > gl B RS
- BEH AL - ISR R ANTRERLI S I HRMEE L D

M #& & gp cHhE 5 7% (Woodley 1997) Fert o 4 B R LR it B
AR RS R R AFLRFLRERAL SRR ORE2ET VARG FF LA
SER %% °

5. ® B4 f&(Landscape species)

BT SRR EOER > FFRNIBRFE FEHY EHRET
53w frd R BEM A ”—‘f;é 0 12 Ak € S AenE £ 1 (Coppolillo
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etal. 2004) ° FFU LV TARL B F R RDRER > BFVRI-E P A AR
LSS EY S IE T SRR T E SR g S R

~m)

LR B RS 2 R E R B RIR T T F i R
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7 e 14 (Ray 2005) -
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R AR R

69

Bl 3-2-3~ 4 82 foxr ik
PR FFLL st ok d o

%(Roberge and Angelstam 2004); °(Simberloff 1998); ¢ (Leader-Williams and Dublin 2001); *(Lambeck
1997); ® (Caro and O'Doherty 1999).

x

o4

E




2o AFEM
jrB Az By - KABRE ARl G B M e S E R
B AT U R ER A Ed

* 3 ;\A ’ rﬁ \'{% a-— — o
(= )R LA F2 L i

BFF s 2 it d s A o & LA T T $eh(Brunner 2008) © i B i3
ARprmTmEd (1) ALt BRAR I 0 Bldc A R BBt gy o
A STIMEER o BRI S 0 R Tk T ,;I};fg.\q,\;}i.g jo g A o
(2) + »E:Fw'ﬂa]v} rs/\-igr, A gcb+ﬁ );b Q??Pciﬁ’:%j’?v—&rﬂ]{r% ) ;n),u, g
BeaAafr N o (3) i T ESEE > LM A Ao B ap i & o

RNFF R LB ARIF I AR AN R R - o e Al
2*3“‘ vt o gr gy 2*3“ 2 - r’ﬂﬁ & ° %V?E:% RN AR B S
mgM%A’ﬁ&ﬁ%k&A—%,g B S H A KB e
HHE 2 2P £ojx(Hwang 2003) 1345 3 L R R FIARITIRE ey A % % - S P p
BT RS #z%km B2 DR R R BRI GA M - HB AT
BEm 3 0 s Z fEFERGY R o

CRER W ERp Sl S VERLRTAUD ek satp WERTE ARGNCN ISR S AP WE
SEEIUEN D S slS VR S a BEIE R AL N KRR U AT S R
SRR TSP ) R M o RREAME ) KD K SRR B
Joo FRIVE LN SR GRE S ORET - R SRR BT e it
TP A BRI RAF(BRF R RR 2P lF L) IR i ¥ e 312" P
AT e

A WA E g R pE oy ins s L5 2
Hie kpRehiB o &in i 4 p.:ﬁfua;fg,\fﬁ A= fhod WD E g%f&“ﬂ’ =
REBEGREFTAT R BB DR FR A2 g 0 2 R
BRIt e 0 BRI RES § A FI o RF AARSTRE S R E 1R R
B o

AT R dgks dpd o LRAARLS FZHFF P PaEdR
WADREFEF2 0 E B A DR GG S Bp ol g Z dpd e 1B on 4o i
£ RN N S S R S A £
BTSRRI AR R A g4 L 2 B 0 T PR AP B AT R
A 2RFEDTEFE (TR 1992)

‘~s:v

o

TG LI R SEL T RSO B A 3 I R
g §H e o T BiEd R B o T L A W € ARAR G

s

ju B oA

=

n’

';Tu\
N
=

70



o T B R ER P SRR (F £ 4 2003) 0 d BT R B
et R R e g B ﬁ’w*ﬂﬁryméﬁé°ﬁﬁ‘?mﬁﬁ®%
B s @i RoR(R BT 1992) 0 NS FARE R SR LA K.
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ﬁﬁﬁéﬁﬁ*ﬁw’é{rﬂﬁﬁﬁamW1%@og@Eﬁ@ﬁ&@g,A
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2. EHRL T (TREAEE 2R
Conservation Action Plan for Taiwan Black Bears

(2012.03.26)

1. Key schedule for Developing Conservation Action Plan for Taiwan Black Bears.

Date Events

Feb/05 Conference on conservation of Taiwan black bears . retrospect and prospect

Feb/06 Conservation planning workshop for Taiwan black bears: Group discussion for

vision, goal, goal target, objective, objective target, action.
5 groups with 17-13 persons in each group (not including 2 assistants)
OUTPUT: Draft | of Conservation Action Plan-I

- Revision of Draft | by Group facilitators

3/06 Meeting | of Group facilitators and key governmental stakeholders

OUTPUT: Draft Il of Conservation Action Plan-Il

T Revision of Draft Il by Group facilitators

3/19 Meeting Il of Group facilitators and key governmental and academic

stakeholders
Targeting on “capacity development” and ”policy and legislation” = OUTPUT:
Draft Il of Conservation Action Plan-I

T Revision of Draft lll by Group facilitators
& Web Uploading for open review.

3/26 Conservation planning workshop for Taiwan black bears ()
Draft IV.

2. The core working group for Conservation Action Plan for Taiwan Black Bears

Name/ Title Affiliation

Rt E 4 Institute of Wildlife Conservation, National Pingtung

Dr. Kurits Pei University of Science & Technology

I E #4 Graduate Institute of Environmental Education, National
Dr. Shun-Mei Wang Taiwan Normal University

R A B4 School of Forestry and Resource Conservation, National

Dr. Dau-Jye Lu

Taiwan University

257 54

Dr. Ling-Ling Lee

Institute of Ecology and Evolutionary Biology, National
Taiwan University

FeiE
Dr. Da-Wei Kuan

Department of Ethnology, National Chengchi University

Mz 4
Dr. Jasmine W. Chen

Department of International Tourism Management,
Tamkang University

Ry L
Dr. Min-Hwang Liang

Department of Natural Resource of Environmental Studies,
National Dong Hwa University

wEE L

Institute of Wildlife Conservation, National Pingtung
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Dr. Mei-Hsiu Hwang University of Science & Technology

BITE & Construction and Planning Agency Ministry of the Interior,
Chiao-Lian Tsai, Division Chief | National Park Division

X ARk 4= TRAFFIC East Asia-Taipei

Yu-Chi Wu, Chief

I SR Forestry Bureau, Conservation Division

Li-Hao Guan, Division Chief

L 7}4 Forestry Bureau ,Conservation Division, Habitat
Hung—Yl Chang, Section Management Section

manager

HRE #£& Forestry Bureau, Conservation Division, Wildlife section
Guo-Jhang Lin, Section

manager

IR Ho Forestry Bureau, Conservation Division, Wildlife section
Liza Wu, Specialist

3. The relationship between components of Species Conservation Strategies

A Status Review incorporating a threats analysis
[WHAT'S LEF T AND WHERE,; AND HOW IT iS5
THREATENED]. Informs the Vision, Goals, Objectives, and

Actions (as well as the associated Targets).

An inspirational guiding Vision describing how we want the
Vlsmn waorld to be; i.e. describes the desired state. [WHAT WE

WANT TO ACHIEVE, LONG-TERM, RANGE-WIDE]

Goals are the Vision re-defined in operational terms; e.g.

25 ecolagically functional nonulations. NWHAT NEEDS TO

25 ecolagically functional populations. [WHAT NEEDS TO
Guals BE DONE TO SAVE THE SPECIES AND WHERE; LONG-
TE RM, RANGE-WIDE]

SWART Goal Targets, medium-term (510 years), e.g. &
Goal Targals ecologically functional populations in India by 2018

wildlife coexistence, [HOWTO
ASLHIES T ﬂETC“

Objet:thm Objective
Alrevie I[II_ QUI‘"\I. ll"\l’“.'r‘ ]

SMART Objective targets [SHORT-TERM (1-5 yrs)].

A number of Actions to address each Target
[WHO DOES WHAT, WHERE, AND WHEN,
SHORT-TERM (1-5 yrs)].

Status review

A number of Objectives that tell us
how to achieve the Goals,
informed by problem analysis; e.q.
build capacity, promote human—

Objective
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Conservation Action Plan for Taiwan Black Bears

Final DRAFT 4, 2012/03/26 revised

l. Vision

Ensure the permanent existence of Taiwan black bears in the natural
environment, with natural habitat and a viable population.

Descriptions:

1. Viable population: imply a sustainable and very large population that can
exist in the long run. Population viability means demographic and genetic
viability that is wide known, in addition to ecological viability that implies
the interaction between the species and the environment.

2. To sustain ecological viability, the number of individuals must far exceed the
minimal viable population (Soule et al. 2005, Tear et al 2005). It is
recommended that the population size for reference be at least as large as
the minimal viable population, or larger. Alternatively, criteria D (i.e., the
number of mature individuals, 1,000), or criteria E where the probability of
extinction risk in 100 years is less than 10% based on the population
viability analysis, may apply, and the population status continues to be
monitored by adopting robust methods (Linnell and Boitani 2008).
Noticeably, 5% in 100 year criteria appears to be far more widespread than
the IUCN value of 10%, based on a brief review of the PVA literature.

Il. Goal

Minimize or eliminate the threats to Taiwan black bears and enhance
the population viability to improve their conservation status.

Descriptions:

Conservation status of a species means the sum of the influences acting on
the species concerned that may affect the long-term distribution and
abundance of its populations across its distribution range. The “status”
includes population viability, distribution and ecological functionality, as well
as people’s values and perceptions. Population status is deemed
appropriate when the dynamic data of the species in question indicates that,
in the long run, the population is capable of sustaining itself in the natural
habitat and the natural distribution range is neither diminishing nor will be
diminishing in the foreseeable future. Moreover, there is, and will probably
continue to be, a sufficiently large habitat, so as to maintain the population
on a long term basis (Linnell and Boitani 2008).
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Ill. Objectives

Item

Development Objectives

1

Theme: Human-bear interaction
Objective: Significantly reduce illegal hunting and bear-people conflicts to
build positive bear-people linkages

Theme: Trade and consumption
Objective: Deter the illegal use and trade of bears and their parts, and
effectively manage the legal parts

Theme: Habitat management
Objective: Ensure effective management and restoration of habitat for Taiwan
black bears based on their habitat requirements.

Theme: Research and information
Objective: Enhance research capacity of Taiwan black bears across the full

ranges and strengthen the collection, assimilation and application of relevant
information.

Theme: Communication and education

Objective: Significantly enhance awareness and knowledge of the general
public and stakeholders about Taiwan black bears and their related
conservation issues to appreciate their diversified values and take proactive

conservation action.

Theme: Capacity development
Objective: Strengthen the organizational, human capital, skills and resources
required for Taiwan black bear conservation.

Theme: Policy and Legislation
Objective: Review and amend, if deemed appropriate, policy and regulations

concerning Taiwan black bear conservation.

References

Linnell J., V. Salvatori and L. Boitani. 2008. Guidelines for population level management plans

for large carnivores in Europe. A Large Carnivore Initiative for Europe report prepared
for the European Commission (contract 070501/2005/424162/MAR/B2).

Soulé, M., Estes, J. A., Miller, B. and Honnold, D. L. 2005. Strongly interacting species:

conservation policy, management, and ethics. BioScience 55(2): 168-176.

Tear, T. H., Kareiva, P., Angermeier, P. L., Comer, P., Czech, B., Kautz, R., Landon, L., Mehiman,

D., Murphy, K., Ruckelshaus, M., Scott, J. M. and Wilhere, G. 2005. How much is
enough? The recurrent problem of setting measurable objectives in conservation.
BioScience 55(10): 835-849.
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Conservation Action Plan for Taiwan Black Bears

[ Final Draft. 2012/02/26 revised )

1. Human-bear interaction
Objective: Significantly reduce illegal hunting and bear-people conflicts to build positive bear-people linkages.

Time
Objective Target Activity Rank frame
(yrs)
A. Mitigate or eliminate 1. Strengthen enforcement of regulations on illegal hunting and dismantling of 1 1-5
negative human traps and snares to minimize the opportunistic hunting of bears.
activities towards bears: | 2. Law enforcement agencies strengthen the investigation and seizing of animal 2 1-3
illegal hunting. clamps or traps.
B. Reduce negative impact 1. Analyze and clarify focus areas of human settlement and cultivated fields 1 1
of people-bear contact neighboring the distribution areas of black bears.
ii::;-lc:l::::::),.human 2. Formulate response procedures, methods and regulations regarding bear 2 1
encounter, including warnings, or registration, of entry into focus areas,
individuals’ response to bear encounter, support and responses of the
management authorities, etc.
3. Establish the monitoring and reporting mechanism of sighting of black bears, 3 1
including spoor, and encourage reporting.
C. Reduce negative impact | 1. Establish compensation mechanism, including damage assessment method, 1 1-2
of bear threat to human verification of the legality of the damaged farmland, and hence compensate for
life and property. crop damage in accordance with damage assessment result.
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2. Financial subsidy on prevention, including fence, and expelling by bait and noise, on-going
etc.
D. Establish the 1. Enhance local community participation in bear conservation in aspects of On-going
mechanisms and planning, decision making and execution.
channels for local 2. Implement community-based bear conservation plan, such as no bear hunting On-going
community to participate community agreement, no outsider hunting, scrap old traps, improve on or
in bear conservation. discard snares/traps, and use shotguns, etc.
3. Establish pre-warning mechanism and network for bear invasion, including on-going
organizing petrol team to deter and expel bears.
4. Provide assistance to the farmland that has been damaged by bears in regards on-going
of image marketing to compensate for the losses.
5. Exclude the areas with bear presence from permitted hunting ground. 2-3
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2. Trade and consumption

Objective: Deter illegal use and trade of bears and bear parts and effectively manage legal parts.
Time
Objective Target Activity Rank frame
(yrs)
A. Increase knowledge Facilitate and improve information exchange and dialogues among critical 1 3
about bear conservation scholars and trade groups of Chinese medicine practisers, bear conservation
status of potential academia, government and NGOs to update on latest information and enhance
traders of live bears and mutual understandings, and ultimately build on the appropriate recognition of
their parts, for food, sustainable use, legal use and effective management.
medical or craft use, to
reduce demand for
illegal live bears or
products.
B. Enhance protection of Build centralized electronic database that records the possessions and changes 3 2
Taiwan black bears of live bears and bear parts as well as their investigation and seizing for the
through deterring threats purpose of management, research and long term monitoring.
of illegal and Take an inventory of the bushmeat consumption amount in the markets, and 2 3
non-sustainable trade. strengthen management of existing registration certificates of bushmeat
restaurants.
Actively participate in regional or international organizations and conferences 5 2
to collaborate on deterring illegal trade of bear parts and strengthen regional
conservation goals.
Enhance efficiency and capacity of the personnel in charge of investigation and 1 3

seizing by, among other things, putting up incentive bonus schemes, to put an
end to trade and circulation channels of illegal trade in medicine, crafts and
bushmeat, etc.

207




5. Establish standardized testing procedures and techniques to effectively and 4 2-4
timely determine relevant bear parts and legality of their sources.
3. Habitat management
Objective: Ensure effective management and restoration of habitat for Taiwan black bears based on their habitat requirements.
N . Time frame
Objective Target Activity Rank
(yrs)
A. Strengthen management 1. Formulate and execute bear habitat conservation or restoration in national 1 1
of the habitats that lie forestry management plans; such plan should also encompass the national
outside protected forests with bear presence but nevertheless excluded from protected areas.
areas. 2. For non-national forests, feasible management strategy should be developed to 2 on-going
suit the need of community conservation.
B. Ensure the safety of wild |1. Monitor on a long term basis the existing critical black bear populations to 1 on-going
black bear populations |implement adaptive management strategy, including breeding and change of
population size.
2. Implement appropriate protection or control measures in critical habitats or seasons 2 1

in accordance with the movement pattern of black bears.
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4. Research and information
Objective: Enhance conservation research capacity of Taiwan black bears; strengthen collection, exchange and application of related information

Objective Target Activity Rank Tlm((; :Sme
A. Establish information |1. Continue to update on current websites about Taiwan black bears, expand contents, 1 1
platforms about Taiwan| such as ecological, biological, behavioral and genetic information, and strengthen
black bear to facilitate interconnections.
information exchange |2. Periodically organize workshops for stakeholders to exchange and update 2 on-going
and apply to research, themselves on latest information.
education, outreach
and management.
B. Enhance knowledge |1. Formulate a research master plan, determine priorities, and identify resource 1 1
about individuals and requirements in accordance with the knowledge gaps about individuals and
populations of Taiwan populations of Taiwan black bears, including population size, distribution, population
black bears. migration trend, population parameters, such as birth, mortality, immigration and
emigration, constraint factors for population growth, population genetic structure,
habitat status, viable population size, etc.
2. Formulate a scientific straightforward system for population monitoring to track the 2 2-3
fluctuation and trend of population size and distribution.
3. Use satellite tracking techniques to gain insight into the impact of human activity on 3 3-5
black bears and their habitat, especially at mid-elevations with human settlement.
4. Develop non-invasive research approaches, such as scats and hair sampling, to study 4 3
environmental hormone and genetic degradation of Taiwan black bears; study areas
should include those with or without human-interference.
5. Gain deeper insight into the genetic diversity of Taiwan black bears to avoid genetic 5 3-5
pollution in the wild population during the course of artificial reconstruction.
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C. Minimize threats to black
bear survival.

1. Gain the knowledge about bear catches in numbers and locations, including trading
figures.

2. Identify critical black bear habitats, including high-quality habitats, habitats with bear
presence but are nevertheless not covered by protected areas, and habitats deemed
appropriate for bears but nevertheless lack bear traces or relevant information, to
provide protection, interconnection and restoration.

3. Establish reporting systems of human-bear conflict on time, location and severity in
order to formulate response strategy and action. Conflict may include:

(1) farming areas - legal or illegal;

(2) garbage management — food carried or stored by mountain climbers, their leftovers,
and garbage of the mountain dwelling clusters;

(3) mountain climbing education — self protection and defense when conducting
mountain activity, knowledge and skills to help protect the environment and
wildlife;

(4) transportation — car accidents involving bears.

4. ldentify other threats, their severity and response measures, including:
(1) disease; (2) climate change; (3) Invasive alien species; (4) natural disaster; (5) small
population size.

5. Clarify the status of bear and its parts as far as demand in diet and medicine are
concerned to understand its sources, species involved, production and sale chains, as
well as the structure of interests involved, so as to provide the basis of policy
formulation, regulation and implementation, self management, and education &
advocacy.

3-5

D. Provide appropriate care
to captive bear
populations

1. Joint formulation of captive bear management policy by the related organizations;
policy may include population lineages, conservation education, behavior study, and
medical management.

on-going

210




. Hold periodic meetings among the organizations with captive bears to exchange

information and techniques in addition to strengthening the links between studies of
the bears in captivity and in the wild.

on-going

E. Identify knowledge gap
in black bear
management and
advocacy.

. Understand the recognition, attitudes and consumption intention of various

stakeholders to provide bases for effective education and advocacy. Stakeholders may
include hunters, mountain climbers, keepers, and consumers (diet and medicine).

2. Build and strengthen the reporting systems of sighting black bears by, for
instance, providing trajectory plotter or digital camera, to enhance information
compilation of human-bear conflict and credible bear distribution.

on-going

3. Strengthen collection of traditional knowledge about black bears, including bear
active seasons, areas and paths; stories about human and bears, taboos, and
hunting regulations.

4. Understand the international trade of bear and its parts to facilitate the seizing
by the customs authority.
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5. Communication and Education
Objective: significantly enhance the recognition of the public and stakeholders about Taiwan black bears and related conservation issues to realize
their plural values and take proactive conservation actions.

Objective Target Action Rank |Time frame
(yrs)
A. Strengthen public 1. Increase exposure of Taiwan black bear conservation: develop advocacy system, 2 2
understandings about circulate advocacy materials and strengthen communications with the public.
Taiwan black bears. 2. Develop an advocacy program based on the theme of Taiwan black bear products & 1 1
the threat of hunting to convey to the public the message of the threat to the wild
bear population imposed by bear products.
3. Train and organize conservation promotion teaching groups to take on overall 3 2
advocacy tasks and construct a conservation education network.
4. Periodically organize national conservation outreach activities, or develop “Happiness 5 on-going
Index of Taiwan Black Bears” to continue drawing the public attention.
5. Bridge school education and deepen conservation education and promotion of the 4 1-5
endangered species.
6. Develop and encourage corporate participation in the conservation. 6 3-5
B. Improve people-bear |1. Prioritize areas of conservation communication programs, formulate and execute. 2 2-3
relations in the 2. Identify critical community clusters of conservation, increase local participation and 1 3
potential habitat hierarchy of conservation plan, and conduct feasibility analysis of community
communities of Taiwan education.
black bears. 3. Give priority to the development of education promotion programs of human-bear 6 1
interaction, encounter with bear and reducing use of Taiwan black bear products,
and wildlife conservation regulations in order to minimize the threat of illegal
hunting to the wild population through communication of values.
4. Conduct promotion tours in the remote communities and schools of potential black 3 1-5
bear habitats.
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Collaborate with communities and other resources from the forestry bureau to
collect socio-cultural information and develop tailor-made promotion programs to
increase cultural transmission and mitigate hunting pressure.

Establish networks of black bear stakeholders, maintain regular and interactive
exchange channels, and provide incentives for participation.

on-going

Promote accurate
media coverage of
Taiwan black bear and
encourage positive
attention.

Take initiatives to provide timely information regarding conservation projects or
issues of Taiwan black bears.

Organize seminars on complex issues related to bear news in a timely manner.

Convey messages related to Taiwan black bear by establishing and maneuvering
various types of communications and assimilations.

Strengthen coordination and cooperation with the media to broaden conservation
promotion and advocacy.

1-3

. Improve relations
between recreation
visitors and Taiwan
black bears.

Strengthen utilization of bear sighting systems by providing incentives to recreation
visitors for reference of monitoring people-bear relations and bear traces.

2-3

Strengthen promotion of behaviors that are friendly to mountains and forests, such
as LNT and influence of companion animals on wildlife populations, to reduce the
impact on the wild.

2-4

Target tourists to strengthen promotions of Encounter with Bears to avoid
people-bear conflicts.

Minimize the potential
demand for Taiwan
black bear products.

Strengthen information exchanges with Chinese medicine scholars and trade
associations.

Develop quality and effective media programs - provide with Chinese medicine
research mechanisms, strengthen promotion of the efficacy of alternative products,
and emphasize the impact of consumption on the wild populations.
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6. Capacity development
Objective: strengthen resources of organization, personnel, knowledge and skill related to Taiwan black bear conservation resources.

Objective Target Activity Rank Time frame
(yrs)
A. Enhance resources [Organizational development] 1 1
required for promoting |1. Formulate and prioritise a master plan of research and conservation.
Taiwan black bear 2. Activate and source funds to support conservation of Taiwan black bear, including 2 1
conservation in policy damage compensation mechanism.
making and execution at [3. Implement regional management of black bear conservation action, or 2 3-5
the government level. management plan of national forest management units.
B. Strengthen and fulfill all [human resources development] 3 3-5
resources of human 1. Strengthen exchange and collaboration with domestic and international
capital development conservation organizations or experts to enhance professional capability in Taiwan
required for Taiwan black black bear research and management through personnel cultivation and training.
bear conservation. 2. Enhance efficiency and capability of law enforcing officers in aspects of illegal 2 3-5

hunting, dismantling clamps and snares at local governments and seizing bear & its
parts at customs.

3. Strengthen community training, namely, enhancing capability of monitoring and 1 on-going
conserving black bear population for communities within or neighboring bear
habitats, and their capability of reporting and dialogue.

4. Strengthen capability of identifying bear spoor of those active in mountain areas 4 1-3
(e.g., mountain hikers, rangers, researchers, etc.) and agency personnel (e.g.,
national parks, forestry bureau and wildlife rescue centers) for enhancing
professional skills.

5. List personnel and organizations that can provide bear conservation training, e.g., 5 1
universities related to biology, zoology, conservation and environmental education,
institutions and private organizations, and develop and provide them with training
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channels and opportunities.

C. Cultivate professional [human resources development] 1 1-3
knowledge and skills of Strengthen knowledge management system, and provide multiple training and
those practicing learning channels, to enhance capabilities related to Taiwan black bear education
conservation education. and advocacy.
Build partnerships among organizations of natural resources management, captive 2 1-3
bear management, and research institutions to provide opportunities for
educators to further deepen the knowledge and skills of educators, as well as to
inject their enthusiasm.
7. Policy and Legislation
Objective: Review and amend where necessary policy and regulations related to Taiwan black bear conservation.
Objective Target Activity Rank Time frame
(yrs)
A. Assess and amend where Periodical assess regulations related to wildlife conservation (it is recommended to 1 on-going
necessary regulations be accomplished in 5 years), and review their efficacy of conserving Taiwan black
and policy related to bear, to enhance the protection for bears and achieve the conservation goal of
conservation of Taiwan biological diversity.
black bears through Clarify the relations of cooperation and competition among the agencies governing 4 1
examining the efficacy conservation regulations at various layers of the government bureaucracies, or
and relevance of current their contradictions, and make recommendations about amending laws, if deemed
policy and regulation. necessary. Assess the potential conflicts and obstacles to black bear conservation
that may arise from the regulations that are being formulated, such as the
regulation governing the indigenous hunting cultures drafted by the Council of
Indigenous Peoples.
Review the management and law enforcement by the competent authorities and 2 1

the industry competent authorities related to wildlife conservation within their
jurisdictions and confirm the cooperation and competition of their respective
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authorities or clarify issues of law enforcement. For instance, the consistence of
black bear conservation and habitat management policies between national parks
and the forestry bureau.

Review and assess the regulations, rules and system procedures related to the
possession, use, trade and export & import of bear products to forestall the trade
impact on Taiwan black bears.

Lobby for the overhaul of conservation regulations to strengthen law enforcement
and enhance the conservation level of Taiwan black bear and forest ecosystem.

3-5

Formulate correlation
indicators between
public policy and Taiwan
black bear conservation.

1. In accordance with the “Central Mountain Range Corridor” conservation policy

promulgate the benchmarked public policy of Taiwan black bear conservation to
achieve the goals of forest ecosystem management.

on-going

3.

For Taiwan black bears, integrate into performance indicators of management the
executing agencies of nature conservation, such as national parks of high-latitude
mountains and other reserve areas, and perform evaluation on an annual basis.

1-5

Assess the feasibility of including the conservation status of Taiwan black bear,
e.g., viability, population size or trend, or habitat area, in the national conservation
indicators for long-term monitoring programs.
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Bear Specialist Grou

11 April 2012

To Whom It May Concern:

The Conservation Action Plan for Asiatic Black Bears in Taiwan represents the first such detailed plan for
bears anywhere in Asia. It embodies the culmination of 15 years of data, including bear captures,
radiotelemetry, sign surveys, interviews, and a complex array of analytical procedures to examine used
and potential bear range, spatial differences in bear abundance, and changes in abundance. The data
clearly show a more fragile population in the northern half of the island, and it is apparent that this is
due to unsustainable removal through hunting. The Action Plan addresses this important topic and
promotes actions to reduce this offtake, much of which occurs as a by-product of opportunistic hunting
or snaring of ungulates.

This Action Plan is the result of a lengthy, thoughtful process by a dedicated core team of managers and
researchers. The process included meetings with all the key stakeholders. It thus encompasses a wide
range of ideas and perspectives. The key issues and recommended mitigating actions highlighted in this
plan have been derived through this methodical process, which closely followed the new
recommendations of the IUCN (2008. Strategic Planning for Species Conservation: A Handbook. Version
1.0. Gland, Switzerland: IUCN Species Survival Commission). This is one of the first such Action Plans (for
any species) that have followed these new guidelines, and is a testament to the work of the core
committee that formulated this plan in ensuring a fair representation of ideas. As stated in the IUCN
handbook: “it is vitally important for range State stakeholders to be involved in this process because of
their understanding of the context in which the conservation activities will be conducted, and because
their participation is a prerequisite for the necessary ownership and sense of responsibility.” Ownership
and responsibility are important attributes for successful execution of this plan.

This Action Plan represents a giant leap forward in the conservation of the endemic Formosan black
bear. The next important step will be implementation of the key conservation actions. That will be a
lengthy and difficult process, but it is clear that there is tremendous national public interest in seeing
that this succeeds, and early indications of government support at the highest levels.

The IUCN/SSC Bear Specialist Group is proud to fully endorse this plan, and pledges to aid in its
implementation in any way possible. We view this plan as an exemplary model that we hope will be
followed in other bear range states across Asia.

We wish the utmost success in conserving the bears of Taiwan.

Most sincerely,

h 01““"- / ﬁ\aﬂ\; [l WX

David Garshelis, PhD
Co-chair Bear Specialist Group
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