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ABSTRACT  This study was aimed to investigate the macaque population size and
human-macaque conflict in Shoushan National Nature Park. Five transects were
surveyed for macaques and partially monitored for human-macaque interactions. Field
observation of macaques and questionnaire survey were also conducted in the
surrounding area of the park in order to investigate activities of macaques outside the
park. In total, 36 macaque groups were observed from six population censuses. The
estimated macaque population size was 1,411 (95% Cl= 1251-1592; estimated
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population density: 225 monkeys/km?, 95% Cl=199-254 monkeys/km?), excluding
macaque groups inhabiting the northern army base. Most tourists had no interaction with
macaques, but conflicts occurred due to animosity between tourists and macaques and
when the macaques snatched food from tourists. Events of human-initiated aggression
toward macaques were 6.5 times higher than those initiated by macaques. Macaques
obtained human food by provisioning, snatching food and searching for food remains in
the park. Provisioning occurred more frequently in the northern boardwalk area where
animosity towards macaques and food snatching by macaques occurred in significantly
higher rate during holidays and weekends than on work days. According to the
guestionnaire survey, macaques searched for food in the residential area surrounding the
park, and this has impacted the residents. However, only four macaque troops and a few
solitary males were observed to leave the forest in search of human food in the
surrounding area of the park. We recommend adopting a food-free policy in the tourism
of Shoushan National Nature Park for effective mitigation of human-macaque conflict.
Keywords: population density, provisioning, human-macaque conflict, management
plan, Macaca cyclopis

EiE S B DL SR e TR - o L B B
TTEREES) R s T T R LA BE Y

G (Macaca cyclopis)2FILEIZE  HNEE - RIeAEHENs2E AHEYHY

NN B R TR RRE B R EE
—EFAENIE AR izt B H S E 2 ¥
LEFYEIR - SR BANERANL E LR
e R AR MSER S S Z AT
= DEEIL BRI - ik 5 28 E
WSS - SRS E( L R T
BN E SOl UERR AT A B 2 e - Bl
HEFEEAERFE &t - BeEsE) KA
WA BN 2008)- i H 5220 5 E S E A
/NELEBIFEAS(EE T 2009) » DR < i
E BN (Hsu et al. 2009) - F5 LI Ak~
R ETZE IR (Hsu et al. 2009) » 4% phy i i
B R Pk (HRIEEA L » MR ERR
B W E I A U a2 &
EEEZ N HRE M AR EZS R 5
BRNZE AW AR N N REES2E
B A A ROET -

EME BRI HZ B AEYE
TRIUEEAEE Y - T EREAE BEEHEY
(FHF 2005) - H 1989 fFEF LG A H

BRSBTS - i fE R B B
S R IME TR B S TR IR E ) -
TFIER H S 3,490 AR » R H R
I 6,175 A (= THE 2004) - A

34

BREHY) £RBTHERZEEERE > 7]
AE A H (& FE [ (Shively et al. 2009) 5 fEEE
P{ERG E t& Rs F e e N B Y A =
EHIE E T E(Hsu et al. 2009, Sinha et al.
2005) - DL Rz i 26 i e 25 8t & i pl 2 R Y
2UH 4 M7 E(Ostner et al. 2008, Behie et al.
2010) -

YR EBEREFRIIRER B2 A
HEYINBERE T - MM E S O] A TE el
& ~ ARJERE PRS- DU BRI AR SRS
2 (Cowlishaw and Dunbar 2000, Muroyama and
Yamada 2010) - (Rl - 8 E FTREAE T R2 B EE
MR Il ¢ AZERE H AR IGREE 2 iR
5 N ¥ 4 & B (Sugiyama and Ohsawa
1982) - FiLME RHERIIAETAFI S Ky 4 3%
(P18 2007) iR L& 2 2RERIAEY)
Z BRI Ry 6 RBIMGEIE (RS B
2010) - BR T HEEHEEIRAYZE ] 0 ABIERE
ARESZ BRI & SR AR A (58 - 2008
FEME G EBREGERR SRS - J &
HF 42 {EfEEE - hEtiREE R Ry 1,247 €(95%
{SHELENE : 1,006-1,394 &) (FEZ BT 2008) -

FLLEEF I 7] 77 AR 2 DA S PR S5 Ik s 4T
EE) > DLEFERE L 2008, EHEF

R ABEEH —O—=FE =651



2009) - -t PRI T 384 i L0 2 {5 A 25 R Ry
=R DU IEEERIIE S - IR REE
N EZROVIESE - fEFILA 11 [ERFERE XS
HAEAAR BRI BT 7SS 1 DA AR TR B
RPNV EE A RS - SRR 2F
SEBHIE S EES . A 13.5-20.4%1 S8
MIEE N R 2 R (EET 2009) - MI5EHT
HEEISHEBNERE > AR BEEEHN
G R IER AR VAR AT
T e N2 35 AR (GE R LSS 2008) -

ENT A N S SV
BEMPHFRHERE - ARG EBE
DU NAETZERENE - DA R R s a2t
DURe N B B Sl {2 > B - B 9Tas SR ol
RS EH S B REE  \RE2e 2 R
g -

MHER T 7%

— ~ gy

ENTE NI = PSS PAYN il
UEEFT (@ 1) - Fr ey o Jhme
HEEAEE  MEBESHEE  AEeEE
lige » BRI B e e T L A 2 - TATAAY 1,116 ha
e Ry 362 m > RIMAW LIRS B T
(FEE257 2003) - S5 1979-2009 4R
ISRy 24.6°C 0 RRHRME 1 A(18.8C) »
BEHEE R 8 H2 286C  FFEkE
1,797mm > ZHGIREFIReEE  TREEHFTE
5-9 A (S EUFE g 2002)

Y= EZ S RN EIPNE DT ) =R YN N 1)
B I NBUEEIE S ERABIERE - KE
LI o7 by 3 (AT T AL & - —RuE
ik A ZUPEHIESEHI&E (R ELTE
I B A I 5, > 1% S Hp DA () B 1
Z) DIR ] B HES 2 IEE LR TR
BB R RN E R YIRS &
XHPIEBUFEERY) - KESLUEYERE
GBI B ERELRE - &t
DmElitEEr) (B 1) - HRRTESEE

e

FABEEH —O—=FF T+ =65=1

TR

i

i REH)

HITEE - PAEEREREEAR - BALAL
HFTA N - DU SEHEE N SIS LUEATEE) -
P B e A\ USSR FE R HAM E 22 1A FA X
HE UG AR EZFMERE 2 IEF R
SR (K -

R S W bri
1 JEEEE

FIASFWLRA S EE NS > R EHEL
200 m 7 5 fimd-JL A ZEERER - 1F Rl e i s
EZEEG(E 2) - ETHER 0 5 HIFF AR
FE[E—HFHE(H Hi% 30 min DAA) H gl AL
SrAHEA S RREERAR - METIREESEE - DI/
AT 1-2 km AUZRETHE - & B 8RR
1] FH e 43 B S S AR 4 AE D RR 4 Y LAt B 55
ANE - WERERE A B R B AR
W7 N B EEECERE—REE S A SR
DA BT A T » (T R R EEH —
REREHE - T 1 B2 1830 p2fd 0 5
47T N B SR L & BE R BE 47 F i AL LI
[B17E » T At R SIS
2 REEFAEER - BRI MERE
e DIBAT I E R E (LU N T 1-2 km
HYZRIEHELT) VB R AGE » BE4RRA(HI 100 m Ry w]
B2 B 2 B SUHE B (BR 5 2% 2011,
Burnham et al. 1980) - & AHH5E LUAERT 200 m
AR B L ZRRRER » DUK AT TaR 2RI m T {=0H1
FIFEZE AR AT HO B MR -

TERR4R R IR/ S0 » DIaBRENL
Z(GARMIN GPSmap 60CSX)ENIEEENIE »
SUBRIEEE A/ INR AR R - R R TR
R BT 2T RRIE DU e R
DAMINEFTEE) » F—REEZEZE 1 /)
I » BB AT ET EREE 2D i T R 2 5 e )
1= IREEE - [FIRF SRR RS C A B REE
BEZAIE ~ PSS E) T A - DUEF AR AR
Wtse N B EEET B -

2. NrA EhE \pEE 2
(1) Bz AR A& RRRET R
PRI ~ e & LA & B Y (] &

35



(i

ol

X F 3 o>

B~

A FRWE
— ALK
SR B R

EROT 8

[ esusssne
|: ZFLEREANEER
Meters
0 500 1,000

B 1 e

(& 1) SHXEHEE 2 RAETTHGT
22 R EE R (B H) S EUE 1K - IREH
WF FHRR 4 p s A AR & B EIPRR TR ST
BHE - HERFEEEEETE 20 m DL e AR
ZF| Fy 1k PERGUET 2 REBIE - BHURE
BF > TG HUBE (scan sampling) (Paterson
2001) - & 10 min EfEREFTENALE(GPS %
fir) » WECERAEER T Ry (DARE o R ER o0-{E G A i
T2 REZ)  UEHEEYIRE - H4h
sl sk imIHER 2 GA A AL E) LR AT
GEppa -

17 FsYH H BLFERRTG: 2 B 2817 s (R (58
1T RSt & O a)) » DR B S At )7

36

COBBRET RBIENE

21T Fy - — BBEZE R AT FEESURES
WANBEIT R Al MR E) - NEGENE
A B LU 40 ¢ R E G E(FHEE 5 m DL
W ABERREEE TS T 5 ) ~ BEZE(E
1R At E BN DANREE F 8 TR E8)) ~ 880
(FAFFE BAESE T 2 1 mEi 1 m DA > &
PRECAATT Ry Ryln] > AR (R TRy DA
B SEN —TTHIT R S TE) ~ RN 'Y 2
1Tk AR A8 -

B R H YR BB AR
HY S B B #7717 R U (behavior: sampling)
(Martin and Bateson 1993) » s2$# R EESEY)
T (B e - e AmE 0

FABEBRH _O—=FF _+=6F=H



TGRERE

%ﬁ
i

LR EE)

¥ 3 O o

S
| 3 & A3 T
A TR

th 4 (A-E)

———— B

FLARAKLALE

Meters

0 500 1,000

B 2. & 12 R EATE > eSSBS B R

2008) - EfEMH - DU B EhES AR HEE - A H
SCER B PITR B R (M A B A e ~ B O
BT Ry - AREETTE) - DU a4
& B A EERE | DU SR
ZeiE ~ B 0 DL ARSI R (B A
RYRs e E) - NFEMEE G EE
FECsrBIRERE  ERHE > MEIT R~
B HE 2T RRE UEMEDEREE
ﬁo
(2) R B AEEE &R AR TN TR
o B ML T R A I O IR AR R
Hh o BRI A A BN BT R DIEE
WEIR B A AR R AIFE R 2 AEA S L

e

BRAEEH —O—=FF -+ =EF5=H

FREAFELO - BN (CLE®EE /R
153 A AL B 5T (G2 2 a5 HI RS H 5RH
(GERERFFELN)) > PURPER HI LR ER (I
SR IES ORI (HEIE Fd
BB R BN A\ SR Se e - i H
bt 7E N SHE AR - DUBTT 5 =GR AR
BRI TR E SR E
&ﬁ%ﬁﬁi HEITRRBIE - BHEE

o 1T R B ZR AU RSO Rk SR TR L [ P
@ﬁ%ﬁgﬁﬁﬁmﬁﬁgﬁ
Q) xR BN EE R &S E AR A
o)\ R RN

VeI 3= PN S sallfs sl

37



m&*

g

HE RN EESE - BT - PUR PR fER o
UIRERS SR S L L R > SR - 7
HRBLN IR > ek st Tl A AR TR
&~ NREEP - BEPEASEEZE » DU
ZRE B T I Z A DU B IR T 18R
skl e G E 2 M - gk 1) UsER
GRTHEEE &R -

&R

— R

2012 4 6 2 11 [ HARTSLEST 6 ZOR:
RS > 5 12 RERBREAT SN B
TR E A B B 26.91 km > A HEE %
By 6.29 km? ([ 2) ° 5 (RIS
BEBIREEEE) SIS G AT
7% N BT A SRR TS - BIEFNERY -
R[] ~ JREEP (EBSAE A R (S B stk - hrbL
YR - BYGHEGE Y 2 BRI
11-23 BE(n=12) » DL 7 H 21 H &2 A5y
TRREBUR S - (EARATCHF BN RRER A A%
HRFTRE LI 2 A EOREE 5
e 12 RERERGIE T SRR AT
R~ B~ SRR AN - DR (BB A e
(PRREES, - WROE AR FE ST AR
BERTEHEIER » bRl 7/21/2012 FfE(To0R4s
SHEEUIE 23 (AMRES - MATEETHARERE
AR A RGEE 13 B - B AREE
BOIAALE B SR LB B A RS - 35 36 [
B DU IR B B T SR B B By LA
LY REIREES AU 2 0 DL C BEARFTECSE
BRSO & 0 2 10 BE - FTIRZZEIAY 36 15
B SRR/ NRREECE 29 BY 0 REY

KINARZD A 15 2 66 £ (meanzsd: 39.5+14.5,

median: 38) -

36 {EfERE A 1,411 S RR(ERE - 20
ST RRER MR R (29 BE) - FEAN
EARFREEAR/NCERITEEE DL 38 (SRR
ANt ED MR (et 7 B > BfsEN
REVEREE (LR AN R 2 95%(EHEE

38

fil © 1,251-1,502 &) » EEFREHEMG £y 225 &
km? (95%(=FEIE R : 199-254 €/km?) » JREEE
FE R By 5.72 Bkm? o S ARSI R B 2 S
(encounter rate)71j% 0.28-0.91 Ef/km - 4R
HY AH ¥ B % S A B R R (Fp=7.87,
p<0.0001) - SEZTERHINY D K43 K E K43 2 18
RErE R S AR TEN . A BRGR B £
HEE D -

= NREEE
1 BRBACEENNELEHA

3 (EfRTT HEEEESIET 12 ReX
BIZ > BB RAR Ry 277.8 /N
Horfr 46.9%¥HE e A (scans) fii R Bl 2 el A e
HE (R - T Bhaa T S R
EYEERE - SO SRR T R > DUR AR
NEFHATR) - PHRIERE 2 ARG 2K
FYEE ~ JESFIIEE R - PEE A AR T i
BEAMENL 5.7% » JLSE AR EA A5 O BhiwiE
AL R Ry 72.8% - FISLLIE 45.4% - 7Y
(A T Z S AR L EEE AR - Br T HE
TR B EEI RERER TR
ATRE o DR RSB S R e S BRI

IBIx ZE =52 E0PN YR ) e R e
B~ iz - PRI (MAREEEEE) - NERehEs -
g Ra ASRY) LREELE - £
R B R BT R B B AR g
(LECERE] 23,917 AK) - DUERRFE G BIFTISEE
Bl > 2 67.9% (16,239 AR) > #HiZ2(5 29.5
% W5 EEIITII 2 1 m DA 15 2.6%
(617 AR) » 25 ity I B2 AT PR B 5 Tl
¥ - TR L Eh R A A 142 JK 0 Tl
TR TR WA B BT T
i ER R B SRR I -

e B AR PR Y RO AL B B2 E 143
{E = H ABEAGRTRUS B R (124 )
FoEBRAREEAARRY 6.5 & - FERENR 2 21 A JHARL
Btk o DIBUETT Ry (IE 1R S 3R R i e R
) G FERIAE 13.7% < 3% DL LR a i

e

ZAEBH_O—=FF_+=EF=H



IR AR L)

1 SRR ARG A EIREEEE (encounter rate) (BEAir - JREEE/km)

TR E A A B C D E
6 H:42 0.98 0.51 0.19 0 0.77
6 HEfE 0.24 0.26 0.93 1.56 0.77
7 B35 0.73 0.38 111 0.89 1.35
7 HElE 0 0.13 0.56 1.11 0.58
8 H:42 0.24 0.26 0.93 0.89 0.77
8 Hmlg 0.24 0 0.93 0.44 0.77
9 HE4E 0.98 0.56 0.37 0.89 0.77
9 HElfg 0.24 0.14 0.37 0.89 0.96
10 B %52 0.24 0.28 0.74 0.67 0.38
10 Hlafz 0.24 0.14 0.19 1.33 0.77
11 H#:5 0 0.56 0.74 0.89 0.58
11 Blaf2 0 0.14 0.37 1.33 0.38
Meanse” 0.34+0.10% 0.28+0.05% 0.62+0.09%*° 0.91+0.12° 0.74+0.07°

" RABIEIE S TR R AR 2 AR R A P72 (L Tukey HSD test i)

¥ - HAVIESEE SRR (EI A DL
5 5 B A T XA AT - B g DL
55~ BB fEBCREME IR - LISEREE
BRI AG » SR E R B R S AR
T o WA E B A E SRR O
8 BRI T ER SR B T & -

REHEEZRE] 30 KEREFEF(FHFIF
> TEESREVERAMRT AR —REE&
B o EREMBFEERR 0.1 KN KZH%
AFIESFIREE(25 K) » A e Ry R YIEE -
HEL ~ FER ~ BORLEUKREE - (RFTEREHVEY)
B1% > HERaEMRE LT  HE R
W PEAYER B > ST R E T A R e R B
B - Pl EE MRS T R e - (B E
HEHFEHRIEERREEASE  EBEE
B IR IR R EE T - JREF AR B AU
i FAVE T BACRRERERHTR

R AEEYE 3 (HikE Bk
g 5 76 X DULSHE IR & S A RTRRE
BARRER S 0 0.5 UNKF > BRI ey
SO S - g B R YR
VARG ~ ZREGHZRKA - DU
PR S PR BLER R, - R R e
BHVSEREE > Fy 0.2 UMK - AR S
o g R e e R N TR e - 5%
AREEVEREEMEZEIEREET BT
AR EIEABRZ - SCEREI 2 2K -

R AR —O—=F8 T+ =EB =

iR I g B R AR i B IR Bk i
A ERY) - BFKREE - ZRefe - Mt
%o DURSgER - bR T AT Ein e iE
BEINTRYIEASNI > iRt R A Ry iR
BRURKMETRENEY) > Frafaaa 54
B e AN Bt R R LE IR R FE R
SPAIE R e Z B E S 20 A L AT
HIRIFHE R B YRE - R AR IR
R BPEE &R SRR E RSB
RARLS > N BYERR BT S &
Be g [FR A — iR T e NHEYRE
(& 3) -

FEILF LB I AT & 2 A N\ SR B B e
P A LR - BL5E A CIBRARERATEL - TR
SR EN IR L ERIBAT RGO TR © A&
U LB S AR s B A M R 22 04T Bl
FERU SRy s F RE RS A F A
A28 4)  BEFRERZELENTEA
CIFFFAT > TR IR & AR YIRE S R &R

B RERIR SRR - iR R ABRY)
RIED 38 AT B Sk B SR E] - EA[RIHES
BRHERAR > 2 E A REE R -
HIBAERE R ST B LLIIFAT  MAEREER LIRSk
LB FIRAE R R -

Fe ~ AEF R AR L i (2 g
FERHEIMRAAREE - RO EEER
NI B Eh 2 FRl B A LL IR S i TR

39



FRF o REEE

-
-

X ¥ 3o

B~
® AL
A Gafrs
"R
A FRWAR
— WEHKR
—— R
Cswazassnkn
Meters
500 1,000

0
4. T NR D8 T BB ATk Bl 2 R e i - DU IE e i R e RE 2 B L

40 IR ANEEH —O—=FF T =EFH=H

e



(Paired-t test, b1l t=4.04, df=4, p=0.016 ;
FIEE1]] : t=5.86, df=4, p=0.004) » 5 H 154K 8%
B2l A RN = R R H I (Paired-t
test, FE=101: t=3.11, df=4, p=0.036 ; JE=1l] :
t=3.82, df=4, p=0.019) - fEALF IR » 5%
T 3 O B AR AR LR Bl He B YRR AT
1B H I By 813 = i F R H IRF (Gl 2 S R o 4
M © Paired-t test, t=2.75, df=4, p=0.051 ; i/
8 & © Paired-t test, t=3.02, df=4, p=0.039) - 24X
ifi > EFASELLEEE - (i H BIRR H Frac st ey
5 R 5% LS VIR DU R R I8 & 1Y
FRAR N e B 2 722 52 (Ol 2 S WA 3 HE R
Paired-t test, t=-0.165, df=4, p=0.877 ; ffifzig
& : Paired-t test, t=-0.371, df=4, p=0.730) -
I S 20 25 5% EH R SRR DL SR B A B YA
22 BI{E R s SEEBERE L 72 5% (Paired-t
test, p>0.05) (% 2) -
2. BIREAARAEHEEERNFEE)
PEIZBAANEREE 3 (@B (N EE
SRR B P e (I AR D 1) 25 7T 6 RAYA
BEE BT RE RIS - BEE S G R
I 52.7 /NEF o EEPE RIS R IR
WEIZZ FI RIS R - By 23.7 /NI SR
AFEN-FERFREE K > Ky 15.3 /NEF - BRAHI
I A T I 7 38 2 A R I e s 8 B B
g PIURERE KFERF RO R AEEAE
LI Bk FVER IR ESN (& 5) - 7ERE
RIFBO L R A EE A B L 1 E 8 557 R B
FATECEREIAVERE - R(ERIHVE EBEE - I
(B2 Ry [EE RS - 15 6 RAVHUEREIZ H
£ 5 RHEosks| " 18 guiey , (R A#EIE
Ry 18 SERPREARS M ansa sy " 18 SRIEEE )
TERE R TR EE) 78 3 R EskHlan
ks TERER BB ETEE SRR
EEI3R] 5-10 A YR AR AT A B L T
TGS - 75 BN &SR NATE
Ry B — TR SO B AT A - SCSREIREI M A
T 1 5 Bl 3 Rl 35 L AR PR R Mt A A mT iz L
P& HOERIPS S (B4R EERE 264 AR - EREAI
B SR TFRER B ENES) 17

e

FABEER _O—=FF =651

TR

i

i REH)

HEPETH b ZECEGT B E R TR E s
e -

Fr B & & A A O 8y i i A 4G
34.7% > DA K EREE & AT EC $R EIHY AR G )
BRI - {5 45.7% o 1£ I AEEE
ATEA-RER T K B T e A I B
ZIRFEEWE  cEa R eEmEER sy
0.3 I/NEf » FEHLLIRER BB H|—fir R AR
HEMPERENEN - ERMPEaERE
0.3 WI/NEF - Fite ey g ~ Sl
CUE AR R 224« A AT H LR B A i T
RIHEMREREY) - SO AR & P
AREBELEEE 2B AFHRELSEE
0.3 RUNEF » i AP LR Z AR & Frac sk 2 A
WS OB (RFEEA DL T2 ERE - 22Kk
A DL = BRER ) B R -

WFgE AR SE5ER 300 (1R B2 A E
TR EEE TR EE) - A O EhEL S
ZEfR A MG - B BMzaiE R 152 fir -
2V 148 fir > SR IEZEE B A (20-60 BRLL
) > DL 20-30 pRszEhE Pl tEBlE S o ik
23.0% - 81.7%7Z 5] % (245) 7 8 1E 77 3t B
HER - (E B BB RS S a8y
1 53.9% - [ GHRELEREUR > EREIEHEM -
RSB B T HE TN aEA SO EE
BRI DURGHERF B IOEEFERESR - EIR
B ALY LAY S SRR = 5 & T R B 5
5 e PEAN » AFLBARESE - BFE ¢ PIURER
EESEEE  DNEERICEE - S22
EFRNE BRSNS - R EELA
PR DU NEBTIE PSR 1.3 A BN
EETH T ZETER - FHEE R B I B ETaE R
TRz 2t Fon g H M EE (& 6) -

T2. 7% 258 T G AE 52 5/ BT A &
i H B ) S E ) Horb 68.5%H) 23R
LZEER R - 57.3%H 25 EE P Bt
TR E B Rl =i — I AR L 8- 25.3%
2 Y H B E R E SR E e - Bem e
TGN S{EHEL  EFETE S R NS
YRR A LAY - 258 B 2L B 5 1

41



# 2. SR AN BN S B LG EFER (meantse, Bl @ Z0/10 /NEF)

NIEE ) EEHEE MEUFEE
R H JERH R H JEEH
W B 5 R 7.4+1.4 3.1+1.0 6.1+1.6 6.5+2.9
We e NEHEY) 7.5%15 1.6+15 1.4+1.6 1.9+0.9
T 2 MR 0.3+0.2 0.0+0.0 0.4+0.4 0.7£0.3
s e NEEY 1.1#1.1 2.7+1.6 3.8£3.0 15.248.0
______________ "
&
BB ARAF
h #HE
J‘k \
\
\
\
B
\
)
\
'.\‘
s
\
\
\
ﬁ ~ \\
A FEE i
ORI /
" Puxgls) /
. L E f
B RARRE *i /
A Tyg skt /
Y 4
——— B R /
5% /,/
Cacasinannresn /
ERETEEYY YN /
e \leters '
0 500 1,000

& 5 FJIUERBEANEEE NG BT s FIREE S B MAR Z TS B RS

42 R ABEEH —O—=FE =651



IR AR L)

=
=y

O %8 %50
B oggEH

B gt R ()
Y B RINIE(EE)

A FTRWRE
e——— @,ﬁ

CJsuaransnsm
 Meters
0 500 1,000

6. FIEIZ B ANEEE R LB EHE 280 E PR S S iR

B (12.6%) » SR T EZE MY A A AHE
221V H §0)(32.0%) -

25852 51 (65.7%) ¥ 17> il 0% 1 F 15 3. 86
TEEEAZEIR(TE > ZHEESHBAR
A BB H RS B B T A B R
(Chi-square test, xX*=14.75, p<0.0001) - ¥}
HE BN ZE 0 80.3% - Rk
B~ R ER AT - ST R A A &R
A TR E SR - SR EIERIZEE
fiti 55.0% ° 751 Bl 2 S0 A0 B2 Rl A B
i B 14 (Chi-square test, x* = 150.60, p<
0.0001) - PR T A A TRIRRAIN 5258 1 il
A & mE R BB = (8] 7) -

=

AR NEEH —O—=FF _+=EF=1

— EEE

SEHE G EMFEFEREAE R 1411 &
(36 B > 95% (SR © 1,251-1,592 &) » Hi
SR AR &) GBS R R EEE S
PERIER SR - RZ[RN BB & A E AR E
I - ARG E#E N EESLILEE
HEHE > DS E RS HE - A
A HiEDRE 6.29 ‘T H - 2008 FE LMY
& GBI FEIR RS 1,247 &(42 BF 95%
{EHELERE © 1096-1394 €) (FEZELSE 2008) -
A A ek 5 R B A ST AR L « BT ATl 11
BERW 4 AL T 13.29% ((H/ER /)

43



(i

ol

200

160
120
g u E
40 F
H
B
SHRIT R 23

7. FEZ 8 AN EEE NGO BIMEHE 280 EH e 21T R A B R AR

BEHERER R 3.137% - SUTRBEER B
PAIGEE WA SR a8 AR i 2%
HEE ERFEENE RS A B RS SE T T
S o

AWFTECERE] 2012 - H AR SRR 273
€ DS ESEHER A EE MRS
20.0% - FHERFER R 5 3.137% > HIELL&
B OVEHE S IR TR - RRE R
REUPEEEBEIE TR R 34% (2010 4F) &
23% (2009 4F) (Ffi7HES 2012) » 2012 AERFZES
SREE BRI TR R 222% (BFE
2012a) - [4h > g ARSI E R
BERSE Rt FeAfiel 2 Wb it e 45 SR8 » 2012
2 A2 10 HFEYEWE T 18 E 578
FEREERHFE RERER) BEEHELEE
R H R A TP ORI RS > I
HEAL S U — AF & H A R U S Y SR T (]
RelhERE 2 1.70% » (HEIZAZE AL AVARES - B
R A R R ESE TR fy 39.5% » Higk)
M R A B (B 75 2255 2010) > [ SZLIBRESE
TRLIPER(RERTEE 2012a) - HLFEERE
IR A g e CHEE - SR
HY) 41 45 - 556 A I A ) EE 51 2 5 1 (R 55 22
2012a) > Al RERU NS EEMELBF A =
FETR > IR GEGHE DA EEEH] - DI
fiEE s N IR SR AR ER] > DR (% G IR R S it

44

B

RIRE 1 (225 € /km” > 95%{HTEERR -
199-254 &7 AB) M S @ F LGB
T P B At AT 7 R T R AR R IR A 3t 2 B s
REEE RS - [EIRR AL B8 B0 2 B A T
IREEE I Gty 44 8 k' (BT HFE AR
W &RFHET 2011) » ifizfs g E /K&
FRRIEE 2 By 38 £/ km” (#FF5 5 2012b) -
SRR R B PAZUGREE - 2 R4 H
b B LA R B - AR - I LRI
B ile o FRUEEEE G/ NGRS 1999,
Bk 2003, FERELEE 2008) » MREFA/NME
15 B EEE R Y = A B R IR T AT
BEAHYIR 52 (ex. HAHHME(M. fuscata) : Hill
1999) - HuiE LG E0 25 BT
B (FRER 3.137%)  (H AT AR AR ER
ER > R O B m ~ LSRR E SR
B2 ARt N2 4% - (HALR R
BT - Bl pEm e E R D 2 R
HI AR UPA BT RS (E 8) (BtHE
2012, BREFTT 2012, @rFE: 2012a) - =&
B 2 RRE T R SRR A
PR R (1R 7.177% » #F555% 2010) -
5 Re A SUE B AR 4RI A
o8 o R MRIER R BN EHEY)H#
A [EREAERF I RRE 2 - (HARER

EEUNL S RO iy St R



100

IR AR L)

" 80 | E;:;i :: A
£ | T
= -o-1IIElEE
40 r - B
20 —&— PSRRI
0 . ‘
2009 2010 2011 2012
Ein
8. FLAEHEE 2009-2012 fFE & & A HAE RERACH « BitHS 2012 0 BEF)S 2012 0 k5
£ 2012a)
HI > BREE SR ERIL T N TS i Sl E LD S E E E R
FELH - el E B EIR T AN TR ) &
FEAERS E O Bh e 2L {2y BEzettny A
—~ NEGEESR HEEEET 8RB DR A R

FUNBROEHE > THREERIEES
FEfE 2 AR R B L E A e TR ~ I6F
LR > fE20 R BRI ] o - e
& A BT IR A o3 AL 45.4% K
72.8% - PufHIEEE ATl 2R EAY AR LB LD
Bl R ~ LT - BEEaR B/ A0S
AR B R R VRS L
JEEN - BRI A BRI R 2 A S
TR - W EFEATHEA S > HEVIF
N BB LB B - BB R
TEF I EEERY) WHIERH TR
TS B BLEHEZ - BN AR E L - TR
CEBEEANEEY) - R E IS B 5o ix
FIBESSFHERCR B - HOMEER - It
Hh > TRE R Rk EIRR B AR IR E A AP 3E N
> BN BB R B B R R e iU
AR - HEAAE P AV R E SRR
e D8 B2 ERE > WHEHR
HENEANERY HgX#Ee SHZEL
R 2 E RIS E DA EEE 'Y DU
ERRBENERERT R AT IR ENEHEYH
TREET R 2 o EE

R AEER —O—=FF T =65 =1

TEERR o 28I - SERILES B RS R
HEH A B E IR A R - BEILE
LR 1 BT S0 3% 21 YA S5 500 % 2 L O R o
BRI R H R S HY TR H R - HEH
ATRE LS IR SR R H R A S IR
FRAF LR - B0 8 2EF LAY E A
H o RAAEE L ERRED E A E
SIS EE SR PR IR T R B LR
aEE > N EER S LR @ se it O
B - FS UV EERE S B AR Er
ESVEE 3 EIRLEIEIEUN oI\ (8l Ed IR ISk
AN R S AR A ST 2 -
FENBEEE LB T > L AFTEAEHT A SR
EOEEERRMEREE(THY 6.5 f > B15C
Rk ATt Z U BU(Hsu et al. 2009) - B2
HAFTLAE 2 BUE T B s PR FTEAaHY - N
It DBEEE S A R TR e
R ERF LS E AR LB R AT
A - MR ECER IR e NIRRT gy > 2
2 1 5 AT PR R O IR e i R (8T
EE 1 m DI - SRR ERRD
SEIRBUEAT Roli > QA TAMEIEE TR -

45



m&*

g

DU G i —2 DAy \R{E2E - AT R R B
1T Ry BT - NS EZE - B
T2 B NJRARETT Rl - 13.7%HY B8l 1l
TR DARBEAT Ry S0tes - SO A DARUE T R L A=
HEhE ATRES [ SRR T Rl > S AT REIAI T
ZEER RIS  AEACRECERE AR
EZEimE 2 & 2 BHIE A EETEE
W% WS L B B T AR S (5 1T 5 O b < B
EAETA 21 REZGREEEREEE
B REIEE - tFRTHI ARI B Pm I
He o R SR EZE BT SIS E 2L
HHPE -

F LB 22 28 B R s A 17 R
SRR SIS R TR R
REOMEEME(EBS E A LY B £ N By
BEEHSE M EERENRER e ER
WETE) > HEPRASREZ - &84 H
8\ &R DB (EEREE & R A SEE
BidE) > HORER Y3235 (65. T%) RN E A2 2
EHE > B0 - BN E SR « EAEN
w=aY)  SUERETAIE - DIEZ2RREE
Uik > BE BRSBTS SRR o BRAEA
EE AR AR g ST RRRERTR &
R R fE R T YA > TE e EAT
B RY) - (HELE &G AR E
TRE ST AN BRI DR % R B
HERBHTRY) - 1T HE R ECHERER RS
DN AR - DB AR
RN -

N E R ~ R & AEEY) > LUk
HAFTEEER R LB SRR B AN E
NEEZE R EHEANR - SURGHEE
PREBE NEED(UHERER - e RERERS
NE&Y) - W NBULEERL AT
GRS S e nE S H R
BEE) > fEZEREA A R AR S E R E
N SR BRE AR Y UR T BhAY SR R 2 = I T A

46

FIEEARAY - &7 DA EJUE AT N R2E M B
HO RN ERIEHEE(EERRE
ZRON TR i A B 8 35 3 A R S 0 ] R A
BV EE ERE > PR TR e R -
FEFERYREEEET  E@EEERAIE
T PRI o] he 2 BB M S [
Fl5) o FIRHER H RS — il 2 GREHE 1
EHE U ES) - FILFELEEEETS
EBRE BB DieEEREZ L ALRR
hZ EEZEHIREL -

s

AT RGH N B B i S G
gmak 101T1-01)FIFELIEIZ 5 AN EE R A
R BB TR - DU BT
REEFVIRE VTS R BV FTER A
SRR SNBSS - FE L R R -

5 FSTRR

THCP - 2005 © FiLithles 5By S E M
BT - BIZ IRV R 2 iE
RS IHEERS  74 H -

THT - 2009 o SRl B S Bl E 6l
MENEERE 2 BT5T - BUILRR ERPHR SRS A
FVIREVZE AR RS > 93 H -

JLFEZ - 2008 o AJH &) HEER L& 8 I
(Macaca cyclopis) {U G isi= 2 #2%¢ - EIL
FERMRCRE B BV IR E L ATiE £
s L > 69 K -

PRE1E - 2007 - FLEERBREAYEHEES -
BT R SR AR YRR 2o hE AR R S 3T
P 0 41 H -

EETT BT & - 2002 - 52ANE-SRIZ
fi - EET BTt R E % E A - 188
He

=TI © 2004 - SR A .8 K i 2
2 8 - BRI IR YRR A E L
sl 0 92 H o

e

ZAEBH_O—=FF_+=EF=H



PRTHES - 2012 - 2009-2011 4 e &2
o2 B A B R FE T3« BB AL
REFF LBV RS WS T Law 5L > 55
-

PREE TS - 2012 - DIRE EHRET & & ik (Macaca
cyclopis) 2 43 - BT R KBB4
R ERITATRE 5w S > 40 FH -

SRETHG - 1999 o H G TE L sk B 2= 08 i A
(Macaca cyclopis)” B &ilig o {158
REEYIEAATTATIE 3w S > 84 H -

FREESL - 2003 » FIIH AN EERE S HE
E(LM) - BYR - SETRTRRR
281 H -

B 1k - 2003 - Rt & i S S [
P28 - BT R FERER H AN E B BT
FEAThE RS 0 T3 H -

FREL - THT - FRH - 2008 - ST =L
e B E AR IR S 2 B R o ST
JiF > 30 H -

#FFEE - 2012a - BILER EH AN EZERE
TREFER ~ 34T B AT Ryt A A R A 1
AbHEETE - AEEERE - 96 H -

FRF5 R 0 2012b © UK ~ FfEMIE SUE R A
A EH T - THEEZ A
BEmicEEHE > 94 H -

K755~ BIEHE ~ 8419 - 2010 - fELLE Rt
BEMR I - TRt R R A G

i

SEslBRFT > 105-124 1 -
£ BT - BURYE - BEEAY - 2011 - 5B

TEZAEEERF(Macaca cyclopis)
IRREEE BRI - R AESE R
21:47-58 -

R A B O = AH T S

IR AR L)

Behie AM, MSM Pavelka and CA Chapman. 2010.
Sources of variation in fecal cortisol levels in
howler monkeys in Belize. American Journal of
Primatology 72:600- 606.

Burnham KP, DR Anderson and JL Laake. 1980.
Estimation of density from line transect sampling
of biological population. Wildlife Monographs 72,
202p.

Cowlishaw G and R Dunbar. 2000. Population biology.
pp. 119-157. In Primate conservation biology,
The University of Chicago Press, Chicagoa and
London.

Hill DA. 1999. Effect of provisioning on the social
behaviour of Japanese and rhesus macaques:
implications for socioecology. Primate
40:187-198.

Hsu MJ, C Kao and G Agoramoorthy. 2009.
Interactions between visitors and Formosan
macaques (Macaca cyclopis) at Shou-Shan
Nature Park, Taiwan. American Journal of
Primatology 71:214-222.

Martin P and P Bateson. 1993. Measuring Behaviour:
An Introductory Guide, 2" edition. Cambridge
University Press, UK.

Muroyama Y and A Yamada. 2010. Conservation:
present status of the Japanese macaque
population and its habitat. pp.143-164. In
Nakagawa N, M Nakamichi and H Sugiura (eds.),
The Japanese Macaques. Springer, New York.

Ostner J, M Heistermann and O Schiilke. 2008.
Dominance, aggression and physiological stress
in wild male Assamese macaques (Macaca
assamensis). Hormones and Behavior 54:613-
619.

Paterson J. 2001. Primate behavior: an exercise
workbook. Waveland Press, Prospect Heights,
Ilinois.

Shively CA, TC Register and TB Clarkson. 2009.
Social stress, visceral obesity, and coronary
artery atherosclerosis on female primates.
Obesity 17:1513-1520.

Sinha A, K Mukhopadhyay, A Datta-Roy and S Ram.
2005. Ecology proposes, behavior disposes:
ecological variability in social organization and
make behavioral strategies among bonnet
macaques. Current Science 89(7):1166-1179.

Sugiyama Y and H Ohsawa. 1982. Population
dynamics of Japanese monkeys with special
reference to the effect of artificial feeding. Folia
Primatologica 39:238-63.

47


http://www.ncbi.nlm.nih.gov/pubmed?term=Sugiyama%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=7166288
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohsawa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=7166288
http://www.ncbi.nlm.nih.gov/pubmed/7166288##
http://www.ncbi.nlm.nih.gov/pubmed/7166288##

Mgk 1. JLEIZR A ANEBERFSHH \E LB EHE NS

G s HE £ H  H HER SLERAE

FREHSEVINE - IR
RIS RS LB R A AN E R BRI ARG - SE RS CE R R AR A BN T IR R AR -
MG ERERMEN - URRSTTR A ERE T LR -
BT B SRR B A B S T TE AT
AL EEEE ¢ 08-7703202 #6607

L B AR I EAR S FrE (2 (R 5 (R A &) AT
(SR 1.1) (& (S8 3)
1.1 BFAIRRIG R (ATHEE) -
CO—E&0%& DA% DEHE OpdR D4k
12 ZHEET: K2 KIA I
1.3 HHRRFEI(—A ) (FTHEE) -
[10500-1200 [71200-1700 [11700-1900 []1900-2200
1.4 HEFEI(A 07) (FTHEEE) |
[&((3-5 A) LIE(6-8 H) Lfk(9-11 H) 0%(12-2 A)

5 BITHRIP e TR e O&
2. ERGEINFERLH (R 2.1) Of (R 2.2)

2.1 N EE A R(RTHEEE) |
DR E DEcE e D%FRe DRE DABREEER)
OHE:
2.2 BEHRIAT (R 2E)
e ORE OB® DE-BLE ONEE ORE
3. BN E RS R(PT ) -
(id%e Ml O ORE Ogee ORR RFER DRk
OEZEM ORea DGR D2 DREEE DRESR DERR OHE

4. BWNBUEZR B AN EEFEH TR EMREE B R
4.1 ERREF LB S AN EE R RF LS E A
e O&
4.2 BAEKIEA AR AR e O&
4.3 BERAERE A E1RIEE) | e O&

4.4 SR EE T AV EER(BIA0B D BE ~ IRFIR S EEEE - FEERAR
P eas ~ [mlim L) ] o A g 2 A\ kfse

e Of
4.5 MIEEHEEAT Ry (BT BRI ~ A S i s A il e b
L) AT A fEse e Of
4.6 FERIRIREE AT UGE N RESE WS

ZAEBH_O—=FF_+=EF=H

=

48



