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ABSTRACT

The leopard cat (Prionailurus bengalensis) is listed as a Nationally Endangered
Species in the Red List of Terrestrial Mammals of Taiwan and an Endangered Species
under the Wildlife Conservation Act. The leopard cats are facing multiple direct and
indirect threats, including habitat loss and fragmentation, roadkill, illegal hunting due
to human-animal conflicts, resource competition with feral dogs and cats, diseases
transmission and potential impacts of pesticides and raticide. The Population Viability
Analysis showed that under the baseline model the island-wide population of leopard
cat will gradually increase within 100 years; the extinction rate within 100 years,
however, substantially increases under the catastrophes, roadkill and poultry invasion
models. There is an urgent need to develop and implement effective conservation
measures to reduce the mortality and extinction rate and increase populaton size and
carrying capacity. This Conservation Action Plan for Taiwanese Leopard Cat provides
basic biological and ecological information of leopard cat in Taiwan, and describes its
current threats. More importantly, it lists 10 conservation strategies and 14 respective
conservation actions to reduce the threats. The ultimate goal is to ensure the sustainable

population of leopard cat in Taiwan.

Key words: endangered species, extinction, population viability analysis
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1.

R

P fa s g
I %) fwr(Prionailurus bengalensis) £_3 2~ # a3 e | At d b o A 5

12 B 348 - % & % 7. (P.b. chinensis)& & d & R # & £_Robert Swinhoe 3z 4+
#* # & A (Swinhoe, 1870) » &>+ & ' 7 wen® B E & & 44 (P. b. chinensis) » %1 #
Gl BEET Y F AR LR M BERERP A E L, R L AR T
(P. b. euptilurus/euptilura)# % #p iT(Tamada et al., 2008; Patel et al., 2017) -

Prionailurus bengalensis (Kerr,1792)

P.
P.
P.

b. bengalensis (Kerr, 1792) — Peninsular India, Burma, Thailand, Indochina
b. javanensis (Desmarest, 1816) — Java and Bali

b. sumstranus (Horsfield, 1821) — Sumatra

P. b. chinensis (Gray, 1837) — China, Taiwan, Hong Kong
P.
P

. b. eutilurus (Elliot, 1871) — Amur and Ussuri regions, Russia, NE China, Korean

b. horsfieldii (Gray, 1842) — Kashimir, Kumaon, Nepal and Bhutan

Peninsula, Tsushima (Japan)

P. b. bomeoensis (Brongersma, 1935) — Borneo

P. b. trevelyani (Pocock, 1939) — Northern Kashimir and the Upper Punjab in the

T U U T

drainage area of the Indus and Jhelum

. b. alleni (Sody, 1949) — Hainan

. b. iriomotensis (Imaizumi, 1967) — Iriomote Island (Japan)

. b. heaneyi (Groves, 1997) — Palawan

. b. rabori (Groves, 1997) — Negros, Cebu and Panay, Philippines
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., 2015) » H =t 5 24% 4k~ ¥4 3 2 B 23 (Chenetal, 2016) ; &R % & 3
IR B i L d X R PR frehg-fr(Chua et al., 2016) - i1 & R T L
%ﬂ?ﬁﬁﬁﬁii%’g;ﬂﬁﬂﬁﬁmkif LEBTIr A Ez A0
LiP ke s (E 7 % > 2019; M E T % > 2020b; 20223; 2022b) CITEHA P
AT LIS BB IRE L g?“ﬁﬁﬂiiéﬁﬁi‘ja\?@ﬁy%ﬁﬁ
THOFAEN) BB By R SIE(EE % 2022)% o B E(RBE RO
2022) % ~ ;’K’ﬁ FIRE LI RGP dhk b o
AR CEQR2DEHBHE L EHOERZ BT ABRDEREFLEFF L
ERCBFRAZWRE4EN > BRBFAELETSO0OIEL Y @ k% £ T30l
B EHE R4 EAL BREDLLOIE B FAER AL IFR

=)

BT gt 6-10 Eeatk® 200 Ol B¢ B30 &4k %® o B k% F T 5 &k
e P Ol EF @ T BHERFARET L -
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LTHRPAR TR 2 FER L4 2t IUCN +=5
ehd 4 L (P. b. iriomotensis) & ** 4% /& (Critically Endangered, CE) %
EEF P ROMEL AT 5"(P b. rabori) &>+ % /& (Vulnerable, VU) % & z_* » H

&5
S
T
\
44

Species of Wild Fauna and Flora, CITES) %+ % & # }) W & &7 5 "f 4=
(Appendix I1)» 7= T2 5 = a;‘#ﬁ\ CEEFRIBEBLEEEE TS5
g EPRE *fr R e 7)) 45— (Appendix 1) > 5 7 @ < f i R
e R E)RERFLE 2P %ﬁ(CITES, 2020) -

Ea R EAGAET L)EIUCN A &2 (LC)F s LAt BF R TN

B ¥ X ¥4 468-669 & 2+ (4 ‘i 1 2017) > P BB T BT Y o TR
BE4 R ¢ %1989 & #-7 7 ,;? (At ) BT A B > £ 3T 2008 &

wﬁﬁiﬁ#%?%%%iﬂﬂérﬁﬁwﬁjﬁawﬂiﬁ%oﬁﬁ%ﬁii
A é***‘ PR ET s 2017 E LR SRS L e R BT
71| 5 B 7 5 (Nationally Endangered, NEN)® 4 & 4~ (3545 & & > 2017) o
WERAG 2019 EHE AL RT P UsEN o FEA AT RETBHME o R
BT NGB FARE - TARR N o PG B RS —‘Vii;@:}%%,\xl;} )

B o SV %E:i‘ﬁma&_& ST R LR TR 2 R R R LR
ﬂ‘{"fﬁr’“iﬁ D A AR Y o R Y B 109 £ 80 11 p 2L LY R E LR
?Bmwﬂ’ﬁﬁ?ﬁﬁiﬁ?ﬁ%& TLALmBEL o

(2) " MEME 4 ¥

AR RE A G 0 LR RA BATR 12 A (01T)i (R 54D G 4k
AL SR enRE AT o g B RGE R AV XL SR A s o ¢ FTE
$—ﬁﬁ%ﬁﬁ3%‘$:ﬁﬁﬁﬂﬁ—ﬁﬂ$3ﬁﬁﬁ<*&’%iﬂ*&
BIERIRLE TR 21 EX SRR T AL P EE N B W R B Ry L
Feo LopFATAA S HUMTARE TP E ek ra P a? gL
LSy~ AP REE D LR L R(BRRERE ARG
2017) = otk > R A% % (2017)f 5 1996-20164 fF 7 % it e inie 7 7 L E
e gp o T f”?’ A B CEFE R A 47 0w BB 0 (SRR
WELEA TG A AES A EEL 2132 = £ REAJEIE R LA nehA B #

=

A

e
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Fo AP E BRAY AT CFBENLE REF S BREARKT > 2 nda
IR EREZF EEALGLS B E c EITE (2019) 4P B
Bl AP E LBEEFTE L f’rsiéa\ﬁ"*%&ﬁ—rit‘ % E LR
RRif & REJEL MY — — KB FIAFNRIF 2 EAPHFfLE S 2

ok~ A w - FIRT ﬁm«ﬂmmﬁ 3’*@#*“&1@¢%2%$i$

FXhLE 4 g\%%’f’]‘}i}‘mg\%ﬁ‘?v"k"ff'—l % e %ﬂ*ﬂﬂ_@‘?’U B wiEs?
EFFTAE Y ML E AT LA FIREF AR AR R TR

FHLAFXTER AT RN L AT 2 2 i
LM RET RN R TF -

¥
Folx RS e 0 2017 £ iR

3;;;

Bohfad MR H(WELY 25
&%%Eﬁﬂi%”?ﬁéfé’dfﬂﬁhﬁi§%4ﬁ~£?W”U$ Feir
RE-HERR LA G P RS 2 BT E oo fh T 4 £ (2018) %
WL LB B kT oREe B ELTT S %#ﬁi’j¢@%€$?ﬁﬁﬁ
PRI B BEER R FRAAPEFTTR S FPFR P TE R BRI FE
jB) e 3 TRASEEER feli g a A Fph R lrEk i
BRIP RTE R g e kR LR R P B E T D ey
# oo £ =(2019) e F B HiThe R R ELOBLIRR TR S 0 R RRAKER
R F R PR LA H e APt AR ERRERE RS
B LB o 38 & ¥ (2022)4n 1w 29 #RiE 2t 2018 & 12 7 3 2019 # 2 7 ~ 2020
#5723 8% %2021 # 6" 17 piisppEpEik @Bl ~H o KR
ﬁﬁ LE1F 4 HP? 4Rk M2E 2&EEFFLER  B5HT 6B

FERY o RHP QAKMMELR Y RAIET D FAEY T e 140
%g&; BRIIET ;&&gﬁ%ﬁﬁo+#$%ﬁégﬁawammaw2

%&%%:%%Eﬂﬁ&ﬁﬁﬁwﬁvxiﬂm’%ﬁvﬁ4c
TR EREIFL DR G

o
fh-
w‘”m
%

ﬁj%ﬁﬁﬁﬁA%mﬁ%% EEEFFALTES BTHRE, 0
e p Rt R T ET A S e %i%%m’%%*%&~w%W+‘%
AR R RIS B f T e %ﬁzﬁﬁ%ﬁ’@?<¢&@
fofptr 2 2 BRHEBEIH SR AP SR LT A d S i B2 AR
R ELEs 2014 ERE LY T ﬁ’“lﬁl%*’%mé$g‘a%‘xmﬁzfj—
EiE b FP FELOERER AL ELET PR AL 2 LR ITS FBAEH
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W
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’

ﬁ+\dﬁ~ﬁ%~%%% B IR M o MR FER FF (S B 0 2017) -

VERETHEMMELAEANRLREERNT AL AR ESRE L 20
wRow AR i%%%%”ﬁi“1%%#054’mmﬁ@$%iﬁﬁ
K@ﬁﬁ??ﬁ%iﬂuﬁ5§] FERFRKGE LG 2P o T
A A RECRNBFETFNSET F LY LRI RLE
ié}&iﬁiﬁéﬁﬂ? ﬁ’mw)mmﬁ{,ﬁ4é~‘ﬁﬁ%ﬁiﬁ
WETFHE XL P LR T AL r L xE2 PAS BYE AT LS H
= BRAA L C AR R G ?ﬁJEngo

(4) #MiepIERs: 2 ELHHS

£ % = % (2019)4 1 5 *ﬁ"d?gﬁﬁﬁ%?ﬁ%@’EEEQZGQ
Wb e Ft s T AT L E T RE YRR R FR T LR BT e G e
FRAET o ba bl RO P ET X2 b0 =R P S L T
7 80%AFHERNTEG I LT AL FH R L S
ATRLHER AR TR F OB T ol blde g & ot s & Rl (R T
%-2016) Lo BREs RERY 200cm (=2 150cm ~ A ¢t & 1 50cm)
B ThpHIFE SR PRAr R A R FHFROHHEE AL
BEPECE 2019 28 F L BT REFRIAIFTE B E SRRz d
BT P w e AR FHEL AR L ERERE RE I S "Ffiédﬂﬁ'
BEIFRTEY R ORNEFE P ERIFUF LR FE AR R LG &
@éﬁ%:jairzii@ﬁixfwmj%i ERREGE S ) i
RALPicE P L BT EAERECE 2mw

2019 E {kirk 44ty F AR T a%ﬂ?‘%%ri%%ﬁi%mﬁ
%Hjﬁﬁ’ﬁ%&%i%%%@ﬁ FRZE#EE
@%iiwiﬁiiﬁ@%ﬁ’wi&z@%%#m’¥i%%%ﬁﬁ%i?*
£ 55 ¥Rk h 0 2019) - 2020 & W & Eipchs dade 109 £ 1 L P LA RIS
GIESATRE TR s RN Ty RN RCE Rt N SR A A G Al 9 oF -
(& BhFCR R ¥ > 2020) ©

2021 EA HhAr b AT A A S AR € R Y 4 BRI
B2 BIRIES RS T A BRI A P R 2 £ R R LG {1
ES o bldrx F R IF~Rihfe e » B2 JCEW R AT P A SO RS BT R
FOWR2RLETRZ GHLED CBEFEARAILE L oA EEE ER
PREELE A GEA P SR TR ELFD E ISR B 7L
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Z

FE AT Y e s 5 frd 0 AERD RN FOT 4Bk 0 Hh s kR
T AR o

(5) 4
e BE S DI S SF o I AP O RS RE ML LR A Ol ¥ s R
FRFRG P LGP CERBIE G 2 AL G R
BE-2007 # e T2 L T (T R E AR I EI AP S Kk
FAP AL BAR AT HERR A 22012 EFL P M) DRFE R
Blbendc s BREFF e ARy S 7% >3 2013 £3 1 2012125 %
o RIS BT B Y O BB AT i ) 20 X 4
PEM R LIRS F G X G %%ééﬁlpﬂ/z#)i“’**v%u Fad oz
P F TS T A R(RT 4  2014)  #2 ¢ CpHE MM ERA B R T BAY
iyﬂm%wﬁiwo&%%iﬁwﬁé*a%ﬁgﬁ¢ﬁ TR HRE2BL
VIR E B RRBRLE &gg;fu;afwwsc(ﬁ?%i » 2020) o
BlA S BH - HGEBEHALTES 74 AT NRPEFH 220 %y ik
B oo 3t 2021 #E A R 4eiE 7 R B B g (translocation) o iEH B R R R B AT 1Y
FEEFEHEH PR AT R Bld F4 Y 00 HiEF R B I (Tt
FRTE R B REE P i d A3 2 b FfoE A ¢ R F R ATEN
FHAEFERFoANAD 2 F 2021 {02022 £ 7 BlA BB T S BAY
Al FF AL ET S AL ETHEN A ST P ST IR

2o iF o

(6) # s

oL Repd T BARE L G PR 2% 2018) - FRORR
(2010 3§ B 7w 499 2 7% xa&4*@%ﬁww$§TM%’*@%%%#
Ploft B RRKBILE RS ARKBHES A1 FRIS T LBHE 4R
ﬁéiﬁﬁwﬁ%i?*“%*ﬁﬁw’mw% LA B R RS
% if 82.4% (Chenetal., 2019) - M %7 % (2022a) & = ¥ 7 A % # 5 L 7 L B
WoHY 28 RR A (CPV2OR L 75 1 Sain? WRINGTe AALF
FRCRXFE N ROA o D FRBF IS FALT L ERE LS
HWAFLBER T 0 KR ;I;Eg}z, LEHE R (g & 0 2018) -
(7) fEHskT

GERNET I 2F FRES A NARE 2 2 S g T 2 B LS

rr® R enE & %7 1 K (lzawaetal., 2009) - B oav e § 2EY § L L ARRE L (FP
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FRAYFIIF L AR anm el o I AR EHRY R i’r;‘% y H-2 L~

AARNRT 2P (ERAE 2014) Fd P ARSI REMALEE KT R
A BRI BRI AASATREL S AL L R D E?itfﬁ;—f?»,ﬁfgéf,’(
FEOAZLIARPELEPFETLEGT A3 2018) 5 o FRV L2 &

KT FAPTROETRBZEESF 2 2 EFMAF MBS L0
FTAPME o ERFEL S 1 TP A RS- Ak LA g R

FoARM 2 JIE R A Rk 2L EY A g (T (R RIAE 2014 FliE 9 X
2016 ; ML F 7% > 2019) - FiEip ¥4 > AT PR E# F 1650 A G B
Z'Gtuf/g?v;ﬁ‘]i;}i)i’ql“;'j"mﬁs\ ;IH'FZ' ‘i’ile’;’g{ﬁ“&ﬁsz’é

WRT e R REI L L Ry o E @ (Best and Pei, 2019) -

Eiéﬁ%ﬁﬁi%‘*;; TG AP ks s EAREE TP GldcdEd P wihE
T AR 22018 RV AR TAETE FAS B LRIES o0 ER
FAR 0 B RET AN PE AT FE G R LMK R BT
P LEME A BN ESERO B - RARL TR LG ARKTRANLE

Pk o0 A AN EESRNRLBE L g2 T RADET 7
TEL FRENE AR R ES o e h 1 TR ALY o
(FpTee £ Rescute) ~ & > 25 Bip (v EROE L L) & 7
Wen( ¥ s | ReConnected) £ ¢ 2.5 P i B2 L %7 hEH
FAP CHBASHZ BT RO AR ERHTEF L2 hE L p D
P — B ERLE ) e

TERFFIFHELORERE BT Bk Fd9P ok &2 Byer
i%%iPiﬁ’ﬁéﬁwﬁﬁAWﬁ RS &3% SEEE 53 W R XY
AT & E:

"lb

iTen

\\\?{r

AT R B Rl b A R ART AR ﬁ BT LR
B FHEFL R RIN ) BRI % T T iﬁéi".%;ZOME L

FEFFEMAET R L ERET EAFEE AR D %’5’%%4 R
Y04 %T AR B 0 2015 ﬁ.ﬁ’ﬁ]iﬁ%‘ ME R & R R BT PRI T
L TR - L T A BT HACHE | ES A giﬁﬁw?u & 2019
BRI E A hE R B 2010 & L IURE B 4 LM S A b B AR
PR T 5500 B R AT D LB B2k :20204'1%?1?3:]‘:@%—1 TR
B2 AN A STBB LR P2 %2002 ST A BT

R 3 M= m"-ﬂﬁtz PR BABTHE S SY T EHE R
FgE oo frads 7 L LAL
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9. %34 4 & +7(Population viability analysis, PVA)

FHEGFHE A A 1TPVA)ERS ¥ B ko] ¥ 5 R EcE (Minimum
viable population, MVP) » Fr— i %% & A k¥ £ PR 13 7% s> 1 48 Bc(Shaffer,
1981) - PVA ¢ B Z# ¥ fi®f & F 4~ f(Keystone species) ~ 4 1% 4 & (Indicator
species) ~IUCN = L Z p #1722 X R P BEF e 53 2 R BB 5 T i
MY 2 5 E F 2> % (Reed et al,, 2002; Wootton and Bell, 2014; Fantle-
Lepczyketal., 2018) - 1~ 2 ji3h & TR ARE R ~ * 0% PVA 04 eh %o e
AR > o fR G % g ARE Y o

M & 4-(2020) 7 VORTEX 10 (% % 4 1t © https://scti.tools/vortex/) i {7 4 % %
LEVEE G A A7 - $lE § 2 2022 & £ #72 VORTEX 10.5.6 (Lacy and Pollak.
2022)it i3 447 0 7 AR F AR BE S B (R -1)2 2 A 03] (baseline model) >
Az deEHE X 5 600 € ; 3% 75 1,200 € »i& {7 1,000 =x *# & 100
E PR B SRR o 384 Kﬂtiﬁfz LA LA R RS LR PVAF R
(Murayama, 2008) s $-dicie » T4 » RPN £ AT F A R 22 REFB DL o pob
VOARRECR G A ¥ b e R P F] TR R ol o ek BRI 1 4
Ff“frﬂ AR BT EF LSRR BEOE B TR R EH TR T I L F

B (2020) 53 > p 1911-2019 & £ 188 B Rk ’frii;% v A RS LA
BEFAG chY I RS L 16% FREAYHE LT 2 KE 0 KT
SRR AT 20 F A 5T 40% 0 Bk B 'éf;;f’i%*%%i]’#iéﬁf 75% (% -
2) o M RELHCR] A FARRIZ A LA A RBET LGS F Lt 577 ¢ Reedet
al. (2003)# ) #F g dodr T30F T A ¥ i fom XX HF = UL 3E -
ST ﬁ;ﬁﬁ 21 # € S-S WER o MRS LERB 9 5 4.76% 0 1
4 i85 50% > HHE G S S 5 50%:E (7 HgR (£ -3) o BT ¢ BA E L
BARALZ IR = o ARCRY XL TR LSRG LA ET Y R ED
2013-2018 # B T AL - B om L o E .fsfj”ﬁ 95 & 7 4l £ kA = > fx 2019
LR RO R s R TEE W E SEE A 3 R
F gt s 2019-2022 2. ’E,‘%}f‘fz\f_%%i;ﬁﬁﬁ%fr 0 2019-2022 & i R 5 103 & > T
a5 & 258 & 5 2019-2022 # 103 S pe Y > 3 88 &V PRl u 2z &
(AR D2 %) Tiox Bk SHrpi 5 525 & A gt L 8 €
T flepid 025 & ~ T gfize 5 275 € ~ 2 pEepd 35 8 - gz 225 €
(F-4) mipt S TR - A TR L x 10 & BT R A Ry
WRy- B HP g2 6|5 37 ep gl R0 B 825 22
ML St Rl E T EZ R FAER) (D) T

Ut
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TERE A B LRI AT AR Y LR ERF DR FpruE ES BT
PR VLA RSB A LR A 2L 18 e AR
1AMT @2 12K G 3 e 1 E(%-6) -

“F 7 3R 100 EAVRE RGP S T T UETR (4 7 (sensitivity analysis)
k1 RBUEFEPRGWI R 0 Y R EFRR A RkE Rl 3

%5 575 2 Heig o
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-1~ SRR 2 S BGK TE SR A TEE

Parameter Baseline model sensitivity analysis
Scenario setting

Number of Iterations 1000

Number of years 100

Duration of each ”year” in days 365

Extinction Definition only 1 sex remains

Number of Populations 1

Species Description

Inbreeding Depression

Lethal equivalents 6.29 3.14,12
Percent due to recessive lethal alleles 50

EV Concordance of Reproduction & 0.5

Survival

Reproductive System
Mate

long-term polygynous

Age of First Offspring Females 2

Age of First Offspring Males 3

Maximum Age of Female Reproduction 10 4-10
Maximum Age of Male Reproduction 10 4-10
Maximum lifespan 13

Maximum Number of Broods per Year 1

Maximum Number of Progeny per Brood 3

Sex Ratio at Birth 50

Density Dependent Reproduction =3

Reproductive Rates

Adult Females Breeding% 50 30-70
EV in % Breeding % £ % i* (EV) 10

Distribution of broods per year

0 Broods 0

1 Broods 100

Specify the distribution of number of

offspring per female per brood

1 Offspring 35.5

2 Offspring 53

3 Offspring 115

Mate Monopolization

%Males in breeding pool 100 40-100

Calculate from % males siring
Calculate from # males / successful sire

- 30 -
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Mortality Rates

Females age from 0 to 1 50 30-70
SD in females 0 to 1 due to EV 15

Females age from 1 to 2 20 5-40
SD in females 1 to 2 due to EV 6

Females after age 2 8 3-30
SD in females after age 2 due to EV 2

Males age from 0 to 1 50 30-70
SD in females 0 to 1 due to EV 15

Males age from 1 to 2 20 5-40
SD in females 1 to 2 due to EV 6

Males age from 2 to 3 8 3-30
SD in females 2 to 3 due to EV 2

Males after age 3 8 3-30
SD in females after age 3 due to EV 2

Initial Population Size

Stable/specified age distribution stable

Initial population size 600 400-1000
Carrying Capacity

Carrying capacity (K) 1200 750-1,500
SD in K due to EV 10

Catastrophes =3

Harvest jz f& * HHt

-2~ ek #A2 S gR T

Parameter Typhoon model Sensitivity analysis
Catastrophes 1

Frequency% 2

Reproduction 0.4 0.5
Survival 0.75

F -3 SRR ELECAl L SR T

Stochastic catastrophes
Parameter

Sensitivity analysis

model
Catastrophes 1
Frequency% 4.76
Reproduction 0.5
Survival 0.5
24
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34 BT 2 SHR T

Parameter Roadkill model  sensitivity analysis

Harvest j< f&

implement as translocation #5 *4 i 48 & 7 = 0

First year of harvest B 4 # 1

Last year of harvest 2 & & 100

Interval between harvests 4z #& & I§ 1

Optional criteria for harvest 1J< f& ix it 1

Optional criteria for individuals 1

(0 7 fefk, 1 fe k)

Number of females of each age to be harvest
Harvest from age 1 to 2 3.75 1,4
Harvest from after age 2 5.25 1,4

Number of males of each age to be harvest
Harvest from age 1 to 2 2.25 05,2
Harvest from age 2 to 3 2.75 1,4
Harvest from after age 3 8 1,4

A5 Fpd pE Al SR T

Parameter

Poultry invasion model

sensitivity analysis

implement as translocation #5 *% i &8 & 7 = 0

First year of harvest B 4. # 1

Last year of harvest 2 & & 100

Interval between harvests 4z #& & [ 1

Optional criteria for harvest 1< 7& ix i+ 1

Optional criteria for individuals L

(0 3 4, 1 fei§)

Number of females of each age to be

harvested
Harvest from age 1 to 2 2.4 3.6,7.2,10.8
Harvest from after age 2 0.6 09,18, 27

Number of males of each age to be harvested
Harvest from age 1 to 2 6.3 9.45, 18.9, 28.35
Harvest from age 2 to 3 0.35 0.5, 1.05, 1.55
Harvest from after age 3 0.35 0.5, 1.05, 1.55

25
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26 A AR L AR T

Parameter Dog attact model sensitivity analysis
implement as translocation #5 *4 i 4% % 7 = 0
First year of harvest B 4 # 1
Last year of harvest 2 & & 100
Interval between harvests 4z #& & I§ 1
Optional criteria for harvest 1< 7& ix i+ 1
Optional criteria for individuals 1
(0 7 ek, 1 fx %)
Number of females of each age to be
harvested
Harvest from age 1 to 2 2
Harvest from after age 2 1
Number of males of each age to be harvested
Harvest from age 1 to 2 1
Harvest from age 2 to 3 0.5
Harvest from after age 3 0.5
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L PVA %5 BT (£- B 3)%&ﬁﬁ“§lm*f%mfi En
G F 5 0o UEEHCT 100 £ (S em F 5 5 29% 0 % & B T R R g
5 10% > B MR chR B K 5 T2% 0 A AR B F 5 1% B Lk g,:z,g .
BL R B A o~ iEid A eh = B FIER] 0 100 # 15 e 8 48 K iE 98% 0 20 # @
JM: % 28% (r=-0.075) » 10 & p 43 G 4% % 0(r=-0.041) » 4-12 IUCN H % # /&

2 & LB 7 5] L #ETR % (Endangered, EN) % % o

IUCN rij G 5 iF 222 B2 & 0% 5o 4ok 100 £ 53 5 4 5>10%
RIS 5 3 B (VU)E o AFT 5 3 fo BoA enBioft s 4o % & 4% 100 £ 3 8 45 5 <10%>
Bl Asdn 3 B A W S D ASMET] 200 & 0 BB 950 & 5 s B T H07) 1,150
g o uEs CEEHE>2,000 & 0 34 p 2 ”i\ﬁf‘;&ﬁ:ﬂ 2,000 &

AETARBAFE R PEEH AR FRP PR IR b2
PSR B F(R4)  REEF L AP xgﬂf TR R L ) %
AR IR B = S b R E R 2 BB OKP RS § WA R
E(R-5) L2 RBRPEFTRALBHEIHY 7 RS RRDAFRF L
Bofoid E R B R L BB 100 # 2 G s 5 -d 29.8%% L 6.2%:
hodkE ERL BT RS P REL > 100 £3G P d 59.2%% L 16.4% o 4
Pl ERBCRES T BT RAEE P T AR ER L5 900 €
B 100 4 ;& %8 4% % #-d 94.7%"% L 17% o

PVA iyt 204> i 2 U T3 kg fad - H 2 2 L F S
FEME o AR F4e(2020)587 3 ¢ o dp R T LG L Sk F A LS H e g
oot AR P LT LB RRE R T P L e LABTRS 017
LEFZRAFE A SR(F AT EAEL R AT AL G EERLE)

5%

Y
LESE OB AFE 2 FE s X f;lgﬁ;;r‘]_j.ﬁ-;. Pehg i a g
:Fx;t,l'—’ ﬂﬁbi,%'ét S PVA lff’l’}’{g:;}':?—iv 7’!"'\57;; gﬁ%@ﬁﬁm%‘:% o E] g,Jii?_’rj’]}. f;tb

Lot v d s 2o P B AEEN AT ER GORIER IO 0 BRIRITE

szzgo
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Z-7~ AAFAB) ~ CHAAN(S) X & 2T HAID)  BABIIR)  FE ~ B
A(P) % 5% & -3 (D+HR+P)2 & %
Baselin: C(aét)afrtlrpieis Dog attack ~ Roadkill ‘IPioul‘;r}; D+R+P
(B) mod 1 (D) model  (R) model (P)m model
stoch-r 0.021 -0.025 0.008 -0.032 0.006 -0.082
PE 0.0000 0.29 0.1 0.72 0.11 0.98
N 990 194 859 197 740 15
GeneDiv 98 90 97 97 97 98
stoch-r: T35 = £ 5 S PE: =% & SN & {5 % E ; GeneDiv: T 355 {8 %
A FIE R R
1200 - = Baseline = Stocastic catastrophes
Poultry invasion (P) e R0adkill (R)
——Daog attack (D) P+R+D
1000 - m— -~
o)
N800 +
wn
S
'c_:é 600 -
2
o 400 -
(a ¥l
200 -
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Year
Bl-3~ & fEHCAIFER 100 # 52 B ts 3 RE ML ARET > FJ 45X
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P EA g or Y ERATREI N RFTRDIE TG L SRR
(Ecosystem Services)s* it = fyffedr i p 2R B EAGFF o A B L T L
ek d o B2 NSRS SR s AP SR B RE  WE R R
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1. A&
(1) &2~ Frz gt
Ao A et LRFEsp p &S 2 3o FF 2 - (Rileyetal,
2003) - % LEE B R R EF R B D& (5% v B > 2016; Chenetal., 2016) > 1T & & %
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ETRFL > FRPFREFARS S T LR 0 FIRUR TR 2 F kTR
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g \ﬁw % 02017)-2018 # i@t~ T H E A RFR L EX ot ? P X T RIFTH
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(3) #& » &~ BT 2 2

WA G PEPHADEEMATRXE LR AT T o LERAGE PR
# 4 % enp F]2 - (Sillero-Zubiri and Laurenson, 2001; Suhumannetal., 2012) » # ¢ 3
g T5%enEE A Al E A 5 22 & R fhk 4%(Inskip and Zimmermann, 2009) & 4% L
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By Ranrit? o FIREF K 24 % (n=58)Frif KA 7 L RiE i ch o ¥ #iT 10 %eh
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RE L g T PEARFR(ETIAL - mE 7 52008 £ =% > 2015) -

FORGRILN LGS GRF R L v R R B SRRSO AT

?ﬁﬁﬁﬂ*J%Am“*ﬁ@mﬁﬂ}ﬁ%gﬂaﬁﬁm»fﬁ%%mg%ﬁﬁé
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(4) gy T H T
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ARHFRL LA I HEAFLE L AP Y F R R LR E(RIET
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AP AT R FER (Neomonachus schauinslandi) #] 750 % T g 4 35 ﬂmwﬁa Mo
(Roth, 2018) » 24 #imitin+ ¥ it WA RIS G p &4 g ¢ 35 X Jp# (Canine
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% & & 4 Z Ji & (Feline Immunodeficiency Virus, FIV) ~ jz + J5 (Rabies) 2 -] i
(Parvokus)f—.i (mj 2% >2018) -

BEOLAERIRRIY P RARTE LG RERCRE Rl LR ERS 2
A (K pats > 2011 mf & - 2018; Chen et al., 2019) o X &4 B0 7 & 4 475
P P HIBERAMKE Fehap P YV RE S BT Y R T4 0 T
TS R B B A 18 ¢ a1 A2 & 14 5 (Appel and Summers, 1995; Barrett,
1999) ; K 7T (011) & 4505 7 L8 A miRIF R > W F ¥ 2L S RBIEE
ﬁ$$’@%%@@%*@ﬁmw4ﬁ$oﬁﬁ%@p*%m#+%i%—y
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P AEFLE P FR A a4 0 Chenetal (019)%% 9 $cy B L BME 17 8
ﬁiﬁv&@ﬁﬁﬁﬂ#~@4mﬁ4$%m o BRI 459 33.3% > A BB
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(2) * 2T~ FE kR FATRLTERDT L g4 mE
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