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Abstract: Following research into population management of Japanese macaques and
assessment of damage control measures in various regions, the Ministry of the
Environment in Japan developed, in 2016, specific guidelines incorporating
wildlife management plans for the species. As of April 2020, 27 prefectural
governments had adopted the specified wildlife management plans for Japanese
macaques. In Hyogo Prefecture, the first phase was developed in 2009, and
management is currently being implemented based on a plan for the second phase,
which was revised in 2017. In Hyogo Prefecture, damage caused by macaques 1is
decreasing due to cooperation with local governments. Although Hyogo Prefecture
differs from many prefectures in western Japan in that it is home to a smaller
number of macaque troops, it can be considered as a model case for managing small,
isolated populations.

Keywords: management plan, guideline, management of Japanese macaque
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Overview of Japanese macaque management policy in Hyogo Prefecture
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' Wildlife Management Research Center, Hyogo

2 Institute of Natural and Environmental Sciences, University of Hyogo

Abstract: The Japanese macaques that live in Hyogo Prefecture are distributed
over a limited area, and the number of troops and the number of individuals is
small; in fact, the monkey troops are in an endangered situation. However, these
monkeys do cause damage to agriculture and affect livelihoods. In Hyogo Prefecture,

the damage level judgment of each troop has been introduced (as specified in the
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“Second Japanese Macaque Management Plan” ) and the number of individuals is
managed based on the damage level assessment. In addition, the feeding area is
also subject to management. As a result, control measures for monkeys in the area
have progressed and the amount of damage experienced has decreased. It 1is
important to continue monitoring the monkey herd to balance conservation with
management.

Keywords: Japanese macaque, damage countermeasures, local population conservation,

management plan
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countermeasures, in 10 wild Japanese macaque groups in Hyogo Prefecture, Japan,
and found large differences between the groups. In groups SA, SB, SD, and SE,
the damage occurrence settlement rate decreased by between 20% and 40% of the
maximum, the reduction being less than 20% in 2019. In groups 0C, MB, SC, and
KA, the damage occurrence rate decreased considerably to 20%-30% but it was
still high at 20% or more in 2019. In the OA and OB groups, the rate of damaged
settlements has decreased by less than 10% from the peak. The rate of damaged
settlements in 2019 also remained high. There are differences in the progress
of population management and countermeasures among the macaque groups, but it
is expected that damage will successfully be reduced by improvements in
management practice.

Keywords: wildlife management, villages, Japanese macaque, damage, damage

countermeasures
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Abstract: We revised the population viability analysis of Japanese macaques
conducted in a previous study. We calculated the probabilities of extinction of
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did not increase, though the risk at 50 years or more increased, compared to the
situation without nuisance control. To conserve local populations with few troops,
the status of mature and immature troop members should be closely monitored

Keywords: catch limitation, population management, population viability analysis

=ZftH : 202141 A 20 B, =#H : 202142 H 8 H
HLEL @A #*
T 669-3842 i R FHE i FIENTIREF 940 It RARMENIISEE ¥ — B takagi@wmi-hyogo.jp

44



Bk - B =R AR TR AT O B

1. [FLHIZ

EEETIE=AR VL OEEEERE FE D & ICEN & OEEESCEE ~OMER
BUZIS CTo B SR B BRIZ L VAT > TV D (ER 2017), EEOHEZIT HHEITIT. 1
TSR e iR A Bl X 292 L DR K T, BENORRIEO X A AR (LLF, 4 )
AR) OIS LT, EEKERO FIEZREL TWAH(Q2 E: thElZh 2021), EFEBIC
X, BEROA b AR 10 UL T OEEITRAIE LTA ZADOHEII ThRn, 4 AR
11~15 BECIFRAIE LTA M- A ZOFEITH 20, EHEIC L CHIFRZ 23T T
% (EER 2017), ZOFEEX, KH - &K (2013) PMToEr 7Ry Ial—Y
2K HROA T AZROEN 10 B E TEID & 20 F4% ORI ORERRIER 2
W25 WOHERE (K1) ICTESWTEDTWVWS, 20OV Ial—i gL, B
NoOF AR (6 L) OWHIEERE A Z S Wiz & & OB ORISR Z 08T L T
WO, VIal—va VHEARNTORELZBEL CWRWNWI L, Y alb— a3 TF
9~ D AR 20 4 & VL OMAREFRIC A CTHERAE OB A 7 — L L e > T D
ZEnb, EEREERORR AL 2 ICFHETE Ty, £7o, BUTOREMETIL,
F R F AR 1LEENS 15 OISV TR, A T A RIS IR 228 5 R A
ASOFFEIEHIIR STV, HEIC X S8BT 1L, 4 b A ROFHHS AN R
AES VT, RERAREIEE R ORI N DAL B D, [EIREEE A R rlae /2 T
ITH 7201, BEIRZRESN S, BUROEEFHPIHENOHEIERICE X D EEBLHD T
ST A MENR D D, £ 2T, AFIETITRE - #K (2013) TR S L7756 AT REE AT
27 v 7T — T DT, BENOMEEIERICHEN G 2 DA FME L7, BRI,
A R A RDFEEL & R A A DENEG ORI DEENIZR T, EEOMES T AlcBi
% 30, 50, 100 1% OHalEiE=R 2315 L7z,

80
70
60
50 |
40
30
20 |
10

(&) a2

0 5 10 15 20 25 30
BENDOFRFAREH(3E)

XK1 BEILDA FF A REEELE 20 % OB OISR (ER 2017 X0 #R5#)

45



REIVANRIATE)TTT 13 — 4

2. 7k

YTalb—vay

BB OB RE ST I EREELZRE L., LAY —173 (K1) ITkbELThH s
Ralb—va i ViTolk, =RV PERROENEZ S D ARFIEENZHNT
—EZE T TN, FRFRET D EEENTZHNAO LB, MOBENIZIALTZY, A
DITN—TZFHLTZD T DI, Wbhpd [ F L) & UTHEMTERTLZ &N
HHTWD (BRES 2016), Z072d, BT A AEAEROALEZBE LT, BFEOKFH
OEFEER, HEICED 0mOMAL, £FICL 2RO LRI W E#h+ 5, FEmEy
X, WKHE -8R (2013) IZfEV, 6iLA EE A R AR A~BRE Y NE /| 1~3 WAk 2
RE, 0OET AU e L THfiolz, RFMI20mE L, 2, AEICBW T,
F R FARUSNDAZRE R (THE/, 2 RE, TAHVHRTDAR) ZFE LD TRBRA
AELTRET S, X1 ICBWTFIIERNTHY | EFERsE HERbOFETRIND,
EFRSITERICE > TET DI EEBEL, T H U RUDAEFRs), VIE/BI)=
REDELFERS, (51~85) A T A XDEFRs, (56~ S19) AR E LT, BIERIL, ARAIAE
ETIX0OEL, AT RARAOEWERbO L HHRE LT,

fo i« fie fao
so 0 .. 0 0

A=l0 s - 0 0| - X1

0 0 s Sqq 0

Bh O T Al setE 0

I - 85K (2013) TIE, 20 5 &V 9 FRERAYHL VEERE] R 7 — /L T O BRI O 7765 AT e
M A2 AT > TN, BBROREMENRT X — 2 ICBIF HHIFEE b SIS LR T R
eI 12. 9 L HEFE S, 20 DY I 2 L—3 5 U TlE 1 BB O B CTHaEA
BB S0 —ABIFET D, AR TIEL, IUCN (ERREBAREES) OLy KUY X |
21T D FEOMERERE O PG EEIZTEV Y, 30 5. 50 4E, 100 1% DO AR =R 4 370 L
7o, MR Z 10FEESEL, BMES LT, Ly RU X FEHMEIZEW T CR (GEIREE
TASH) IZHY T2 30 2T 50%LL =, EN (it 1B 48) (A2 50 42T 20% LA
b VU GEBGEIE TT3) (T3 2 100 £ T 10% L B2 5% 7E L, #Eik e aett 2 5716 L 7=
(1), F7o. BEAAEIZS O THUREEBEICHFR S EOBEAEE SHU EE LT0ND
Z & (MHEIED 2021) 6. 3EEE BT D HURRY A IERTE R A2 T I 5 72012, 100
HECHMNZ 7R 3 BEMEIRFI AR 2 FER DY 10%IH Y5, 100 414 ORI R DS 47%
(0.47°=0.1) HEfEL L TRE LT,

46



B - B =R VB DA AT REE AT OB

F1 BN OTERE AT REMERT A O E 1
GE ki AR

30 50% IUCN > RU A K CR (3 AR T 50% LA E) FEAEITAHY

50 20% IUCN L R U A K EN (6 AT 20% L4 E) FEAEICAHY

100 47% 3RERIEEIZ TUCN Ly KU 2 R VU (100 4E T 10%LL 1) HHEIZHE Y
100 10% IUCN L' KU & K VU (100 2T 10% LA F) FEAEICAHY
BEhoHBHBEABOEE

HENOPEREEIZOWTIX, 4 M T A XDOEAE 1~20 BAD 20 B, 4 b T A R |(Zxtd
DHREBAA ZADENG %, EEL T HFEERICT LT 28T 22w 1 (FEEERER)
B0 CREKFAA ZARTE) £TO 6 BRFETRIE LIz, FlEkid, MBI Thh BN T
IS ESEREEERD 520, 1 DOMBIRZRE L LT, EH¥L T 5FERIT. KE -
gk (2013) ([ZHEILL ., A P T AR LR LT, UUE/ AX0.2, 2aRFE0.8, 7
AT 0.5 & L7, HMIIE LTI ZEEL, 2 RELET VAR TIZHD D A ZAOEEIL0.5
L7, ARF, UAE/, 2 FEICBITLA2HFEEHRT EOREEIEL, vIa2b—2 3T
RIE LTFE 2 & OAFR (Bih T 5EERTA—FIZBIT LYy NMEBANZEIT S
HFEE) &b S L7BEE ORI S . STESME L,

& OZE O

BN WS & BUTOREMEIC L 2B ToN 56, BT OMERI BRI AR
A ASOIERIRZ TN ZT25E60 3180 O 7 U A 2488 L, BATORRE
IZ R D& TR, BEADOA M F A RPN 10 BELL T OFEIIA A OfEEEIE 11~15 B Tl
F R ARXAOHEEE, 16 UL ETIEA M A X LRERFIREE 12D, KA Z~D
RERIBRIL, & h T AXD 11 BELL BT, RABAA A3 1088 (A FF A X 11 BETHE S
A5 EIEEER DO AR A 250 VL EDOBEICOLIHENFTRE & 3%E LT, TSR
AOEFEERINE LS U TR RS 2723, $R1E2(2013) T/RE4L72, 2009-2011 48
O FEE R OB AREOEREI T 2 F EfMEROLE (PRE9.67%) 25BC, fMiER
X, 0. 1ICRRELZ, ¥ alb—ya VBV TRERERIIEE. ZEYMICHEWVIRE
AL, BENDBEY BRDID,

INT A —BETFE DO
VIal—varyTHWDL AT A—FTRHE - R (2013) DA LIMELFLT &
L. 2009 875 2011 FFI20 T CTRERSHEMIF T o ¥ —0Efi L7, REROBFA
BB 2EESR D T MRABICL > THEOLNET —F (@ AKRIEH 2013) &7 — &
(21l 2008) 226 HER, FHTROVHME L sEA RO, KH - A (2013) TIE,
LRERICBIT AT IR OEFERIZOWVTOIRFERDN DN b, BARESHOEEfT
TEE, FEEMTBEOMAGOMEEETL L O, IAWVEEZRD 2 5L ICRELTNDH, L
IAUTIRD BB E REWDEORHORFR, FH0.67, 95%/—k 7 A /VIXH

47



REIVANRIATE)TTT 13 — 4

0.09-0. 99 |ZENHREINTEY ., BHBDY I 2 L—3 9 o ClIMESRGRE 2R ERTESR )
BRICFHE SN TWDAEENE L H D, TR T A —XREORMELOFEL I+ 5
eI, AFER, HERIIOWTERIREDH L TOY I ab—rva e LT,
TR DEFRIZOW TN OEE~DIRFE OBEWIIE O EFROBNEBRE
T o7, EIL (2016) TEE DO HARBHOIFRERE (EFRDFEIEIITERN)
BLOEMITBEE /IR ERE (EFERIEMICE ) TOEO 2@ #RE L, =
DLE, HARLT IR ZBRAFERICONVTL, KA - $5K (2013) TORILE
RoTME (BARIED (2013) DENBEE) 72H 7 o F LA LTEZRE Lz, ]’
H -« #5K (2013) ([ZHEMLT HEME T XA —4  FEREFH T A—F | EEH AT A—X
D=3y (F2) T, LRYATFIOBEFENLE LN D EEFEME L 2575 &
EHiT, BUTOREEIC L DHESED b & TOREN OMEIRER % 374 L 7=,

YZalb—YaViEtE

HEILR 3.6.3 10 TET L, a2l — 3 OWHIEHEIZIL doParallel /Xy r—
U EERERE RO R M 21X popbio /Ny 7 — U AR BV, #EIERESEOFEIL 10, 000 ED
T2 b=y g ATV, 304, 50 4F, 100 FE DR R TEEED 0 1272 > 123 T OFIE I
X o TEHIm L 7=,

F2 VIal—Ig rTHW-RTG A—%

INT A—=H

B So logit™ (Normal (1. 064726, 2. 465336 X 1. 2)) O ELE & F& 4
INT A= Sy logit™' (Normal (2. 596767, 2. 465336 X 1. 2)) DELELZ FA:

Sa logit™" (Normal (4. 002545, 1. 40479 X 1. 2)) DELE %34+

b logit™ (Normal (0. 39868, 0. 842006 1.2)) DELIk% A4
s R So 0.77,0.63,0.68,0.47,0.72,0. 75 736 T o % L2
INTA—H Sy 1,0. 644, 0. 852, 0. 963, 0. 827, 0. 862, 1, 0. 729, 1, 0. 569 7> 5

Z o F D
Sa 0.833,0.982, 1, 1, 1,1, 0. 941, 1, 0. 898, 0. 958 7> 55 7 > & AdhH*!
b 0. 727, 0. 700, 0. 455, 0. 526, 0. 786, 0. 091, 0. 56, 0. 60,

0.118, 0. 429, 0. 667, 0. 095, 0. 310, 0. 362, 0. 5, 0. 5, 0. 55,
0.667,0. 727, 0.5, 0. 625, 0. 375, 0. 6, 0. 667 7> 5 7 > ¥ Ll *!
IRERE So 0.85,0.9,0.9,0.81,0.84,0.92 7> 5 7 o & LffH 3
IRT A=K Sy I FERE ST A — X L [EERIC I
Sa I FERE ST A — X L [EERIC I
b I FERE ST A — X L [EERIC I

48



BA - B 1 =R FABE O PTREME AT OB

HUYH - g (2013) CTEH SN EOR HARILE 7o o 7ol HARITEAIZ) (2013) Fld
OFERARA RO FRED S B AR O FERME R & A F g b BAE O WiRHE
REEHEH L, ZHUskd 2 B0 ZRIE RIS X B,

®2oE I (2016) CTEEO LN BRSO EREOH LTI EN S HH

H3OEZI (2016) TE LD B AL HARSHIO AT #EE 72 1R FRE OB AETIE TR B RN

3. #HE

THENRONEHICBT D, BENOREEHERIIHA A 20IcL > TE L (K
2)s REAAADEIGIZE BT, A hF A A 2 BHLUF Tl 30 FE% OMBAEER N 0.5
# EElo7- (K2 OfRE), 50 Ftk DAEIRRESR CRICEE. RAEEA A X DOEIG ) EEE
FROD 8 BILL EDBAITA FF A R T EHLLT THAIERFERD 20% % LAl > 72725, RAEA A 2 D
B D EEERER D 4 BILLT OBFEITA b A A3 10 B6 T b HEEIER D 20% % ER - 7=
(2 DREE), 100 1% OFERERITT X TOEE T 10%% EE-7- (K2 0%#EE),
47% (JRAZ 3 BE O FIRFEIRRESR 10%ICHY) % EED (K2 OREE) DX, RAEA X
DEIGNE N GEXEERRER) BAIEA b T A X 9FELLT, R A X DEIE )N FEIERERK
D 2ELUTOGAEITA N AR IBEELU T TH -7,

0.04 0.03 0.02 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00
0.17 0.14 0.10 0.08 0.07 0.06 0.05 0.04 0.03 0.02 0.02 0.02 0.02
0.53 0.49 0.42 0.41 0.38 0.36 0.33 0.28 0.27 0.25 0.24 0.22 019

0.05 0.04 0.03 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.18 0.17 0.14 0.11 0.10 0.07 0.06 0.05 0.05 0.04 0.03 0.02 0.02
0.55 0.52 0.48 045 0.42 0.38 0.36 0.34 0.32 0.31 0.28 0.24 023

o
o

0.05 0.04 0.03 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.18 0.17 0.13 0.11 0.10 0.09 0.07 0.06 0.04 0.04 0.03 0.03
0.54 052 047 0.46 0.43 0.41 0.38 0.37 0.31 0.31 0.29 0.28

o
o

0.05 0.04 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.00
0.19 0.17 0.12 0.11 0.08 0.07 0.07 0.06 0.05 0.04
0.54 052 0.46 0.45 0.40 0.38 0.37 0.36 0.33 0.32

o
'S

DEAREBRAAE &

0.06 0.04 0.04 0.03 0.02 0.02 0.02 0.01 0.01
0.20 0.16 0.14 0.13 0.12 0.10 0.09 0.07 0.07
055 0.51 0.49 0.48 0.46 0.43 0.42 0.39 0.37

o
(V)

0.06 0.05 0.04 0.03 0.03 0.02 0.01 0.01
0.19 0.17 0.16 0.13 0.12 0.11 0.09 0.09
0.54 0.52 0.50 0.47 0.45 0.44 042 042

1 2 34 56 7 8 9 1011 12 13 14 15 16 17 18 19 20
FEAA AR
K2 WA N AR L OEERERICKTT D2 RKMAA ZRBIENERLR L5 TORN
DRI, BOFIE BB 30 EOMEIRRER, FE 50 FEOAEMEER, T2 100 FOi
BEHESR, BOEWIL Y FU X MNEEIZES X FRED 30 FOMEIERN 50%% EED
FEI. AN 50 FDOMEIRFEZRDY 20% % B2 6818, IRE A 100 1% ORI 47%
LI 288, KA 100 % OMERIESED 10% % EE] 2 ik,

49



REIVANRIATE)TTT 13 — 4

BUROMERITREHFDO L &, HBEIT - 7256 OBENLOMERIERZ X 3 1TR LT, 30 4
B ORI EVEE (K3 ORE) X, MENMTbRWEE (K2) LT s
DO Tz3, 50 ik, 100 12 OMERIERITIEN R WS L D bE < hoTo, R
RARA~OERIRZR T -5HE (K4), fI#A N A R 15 L E TR A X DEIE
INFEVEEMER D & X 1T, 100 FE1% OFERFEEN 47% % TlRl>7- (K4 O%RER),
FHUERT A =L FEREFE AT A—F | EFEH AT A= F B TERBERE R L LR
RO EIRoTe, EREERERIL, EEETT L CR UK (1 OKTF: 0.96, 95%CI:
0.81-1.06), FEFRERE (A OLME: 0.97, 95%CI: 0.90-1.04), FRERE (1 DOL[TF
¥J: 0.99, 95%CI: 0.93-1.06) DIEE -7, HEH Y OFKM (K3 LEL) 1B HifE
WHEREZHET D &, IFBEER T A —F Tld, EEMIHRIEFERNEL 20, 50 F£H% 0
MR RD 20% % ERIZFEEA R E < otz (W 5), IBERE/T A —F TlIMpmERN
<720, A FF A X 8BELL ETIE, RAFAA ZADEIEIC K 57 100 1% OfEIRAESR
M 47%% FlEl-7= (K6),

0.05 0.04 0.03 0.03 0.03 0.03 0.03 0.02 0.03 0.02 0.03 0.02 0.02
0.19 0.16 0.14 0.15 0.14 0.14 0.13 0.13 012 0.12 0.12 0.12 012
0.56 0.54 0.52 0.54 053 053 0.52 0.52 0.52 0.51 0.51 0.51 0.50

0.05 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02
0.19 0.17 016 0.17 017 0.15 0.15 0.14 015 0.14 0.13 013 013
0.58 0.56 0.55 0.55 0.55 0.54 0.54 053 0.53 052 0.52 0.52 0.51

o
o0

0.05 0.05 0.04 0.05 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03
0.19 0.18 0.18 0.18 0.18 0.17 0.16 016 0.15 0.15 0.14 0.14
0.57 0.56 0.56 0.56 0.55 0.55 0.54 053 053 053 053 0.53

o
o))

0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.04
0.19 0.19 018 017 017 0.17 0.16 015
0.57 0.56 0.56 0.55 0.55 0.54 0.54 0.54

‘FJJEHSEJZ*\%Z%U%

0.06 0.05 0.05 0.04 0.04
0.20 0.19 0.18 017 0417
0.58 0.56 0.57 0.55 0.55

o
(]

0.06 0.05 0.05
0.19 0.18 018
0.57 0.56 0.56

1 2 3 4 56 7 8 9 1011 12 13 14 15 16 17 18 19 20
EAA P AR
X3 JHENDDIFMICRT D, FENLOMREIESR, MO RFIZHONWTIE, K2 258,

50



B - B =R POVBEOIERE AT RERE AT O B

0.04 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01
0.17 0.15 0.11 0.11 0.10 0.11 0.10 0.10 0.10 0.08 0.08 0.09 0.08
0.54 0.52 0.47 0.48 0.47 0.47 0.47 0.46 0.45 046 046 0.45 0.45

0.05 0.04 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.19 0.17 0.14 012 012 0.11 0.11 0.11 010 0.10 0.10 0.08 0.09
0.56 0.55 0.51 0.50 0.49 0.47 0.47 047 047 0.46 045 0.45 0.46

0.8-

0.05 0.05 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.19 017 015 013 012 012 011 011 011 0.10 0.10 0.10
0.56 0.54 0.52 0.50 0.50 0.48 0.47 0.48 048 0.46 046 046

o
o))

0.06 0.05 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.19 0.18 0.13 013 012 012 0.11 011 011 011
0.56 0.55 0.50 0.50 0.49 0.49 0.48 0.48 0.48 047

o
»

DEIRAAARE &

0.06 0.05 0.04 0.03 0.03 0.02 0.02 0.02 0.02
0.18 0.17 0.16 0.15 0.14 0.12 0.12 012 0.1
0.56 0.54 0.53 0.51 0.51 050 050 0.48 0.47

0.2-

0.05 0.04 0.04 0.03 003 0.03 0.02
017 016 0.15 0.14 0.14 013 0.12
0.55 0.54 0.52 0.50 0.51 0.48 0.48

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

EAT FF AR

B4 REEFAA Z~DREHRIRD & DRI 5. BEAOMERIESR, KORFIZHONT
% K2 22,

DM D0% Us 004 008 002 00d oo 0.04 003 Do
02020 020 098 340 048 OAF a1y 398 247 0148

062 0EE 065 254 0564 OB Q62 062 0.53 .53 062

0.04 004 004 e 0.04 0.04 D03

0.5- 020 DA% DS Y 099 008 A
4[[ 84 DEA OES R4 084 183
o
EG.S-
i
1=
-|-KEI.4
T
=B

02

O_

12 3 4 56 7 8 9 1011 12 13 14 15 16 17 18 19 20
HEAT T AR
5 N D LRMEICET D, HRER T A —F TORN ORISR, KORITIZS
Wi, M2 25,

51



REIVANRIATE)TTT 13 — 4

0.07 0.04 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
017 0.12 0.10 0.08 0.06 0.05 0.05 0.05 0.05 0.04 0.05 0.04 0.04 0.04 0.04 0.04
040 0.35 0.31 0.28 0.26 0.25 0.25 0.25 0.24 0.24 0.24 0.23 0.23 0.22 023 0.22

0.09 0.04 0.02 0.02 0.01 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.20 0.12 0.09 0.08 0.06 0.06 0.07 0.06 0.06 0.05 0.05 0.05 0.05 0.04 0.05
0.43 033 029 0.28 026 0.26 027 0.25 025 024 0.24 0.24 024 0.23 024

o
o

0.11 0.07 0.05 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.23 017 0.14 0.09 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.05 0.06 0.05 0.05
0.46 0.39 0.36 0.30 0.27 0.28 0.28 0.28 0.26 0.25 0.25 0.24 0.25 0.24 0.24

o
o

0.08 0.06 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
0.18 0.15 0.13 0.10 0.09 0.09 0.08 0.08 0.07 0.07 0.06 0.06 0.06 0.05
0.41 0.38 0.35 0.30 0.29 0.30 0.29 0.28 0.27 0.27 0.26 0.26 0.26 0.24

@Jﬁﬂﬁgﬁﬁéjlﬁﬂé’r

0.11 0.08 0.05 0.04 0.03 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.01
0.23 0.18 0.15 012 0.10 0.11 0.10 0.09 0.08 0.08 0.07 0.07 0.07 0.06
046 0.41 0.37 0.34 0.33 032 0.31 0.30 0.29 0.29 0.27 0.27 0.27 0.26

o
[N

0.09 0.06 0.05 0.05 0.04 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.02
0.20 0.16 0.14 0.13 0.12 0.11 0.10 0.10 0.09 0.08 0.08 0.08 0.07
0.43 0.39 0.36 0.34 0.33 0.32 0.31 0.31 0.30 0.20 0.28 0.28 0.27

1 2 3456 7 8 9 1011 12 13 14 15 16 17 18 19 20
#FEAA AR
X6 JHENDDLISEMHICBIT S, REBHE/NT XA —H TOBENOMEIER, KO R IFIZHoON
Tit. X2 &5,

4. BE

KT, ZHhE THRINBTR45 Th > 2HENMTON D SUET TORNOER
Rt PR E DR 21T o7, ZhiC kv | BIEOEFREEBEE TOE P ORH fTREtE %
BETT 2 2 ENTE 7, WEN VSN (K2) EBITORETOREND L 5M (K3)
DG 30 FEFEEE DR R o — L OMEIRFERIZIIR X BNV, 50 b
100 FREE ORI A 7 — /L COMEERII EF 35 2 LoREniz, 5 FI—ERE L%
1T O FEEFHENIC I T 2 EFEEERIC VT, BUROEE AR IEH I 3EER~ B 5
SELLDOTIERWEETZADTEAD, LLENG, MEEE T D EEEEERIT,
EHIMICITBNAOMEEEZ FR SO EREEZE A TR Y | BENEO /D70y sl (E (R 8
DEBIZBWTIHEENLETH D,

REEAA ADENE DR T, HEOFEICL 5T, 30 EREDEVIFM X r— L OREN
OiEEfEREZ RE LR SEDL 2 &iFhhoTc, BEERBOEETIZ, 4 M A XD 10 B
LUTFOHFEIT, R A X~ GIEERIRN DD 7280, BENHEIET 5 L~ULE TR
AANOIERFEARIUTE Z VI W EBZBND, LLARREL, KA A~
TEHIRD DB 720 AR AR 11~14 BEOFERIZER T 5 & IIHRMAA X DEIE
MRV (LYEEERL O 4 BILLT) R THIUE, THBIC LY 50 £ OB OMEIRIESEN L
F U7z, B X 2RHNZEENOMBEIEED R, REEA A~OmMERIER (X4)

52



B - B =R AR TERERTREE AT O R R

ZNTDHZE TSN, Kb, REIRRENOFERELE 2 2561215, £
BAADERICHERTOILENRD D, =77, RESHERO 4 8% THES X 9 2
I TRVER V1L, BIMOHERIIRZ )T D LBEITRWEEZXDHTEA D,

VIalb—va VAW T A—=FIZX o T, BHM e OMEERIIE(L LT,
AEIRAWZ3BY ORT7 A= EICEN T, BEERERORMEINTNE 1 2T
[V, HWEZITORVIRIL TS, 100 £ E Vo mE# A7 — /L TREBEE, WP
TORRBEDN @GR &R o7z, 722 LIRHE - 857K (2013) THiEM SN TW L@y,
TA—EFDEEIIONWTUNIT — OB E EHICL YV RYREICETTHI1E5BEWE
A9, HEFEHNRT AL LFEHNTA—FTOVI a2l —ra VEROHENL, 7
R DEFROREDENT, BN OMEREENRES S RRDL Z ENR TR
nod (K5, 6), 7HrRyOAEFERNEVIRER CIL, MEHIROFEMENICHBV T, #E
MRANZINEE RO EAIT o7& LT, MEIEREDO EROBREIIRES RNWEF R 5,
—H. HEREHOLSIIT I AR Y OAEFRENE S ROBENICBW L, MEN R
IR D LR ICENRDEEDRH D720, BWANWETHEHELIHI CTEZ 20 THILL, ##
TEHIROFFANICIH TS, L RIERICED D 2 LN, BENLOREOB S S ITF
LWEERDIEAD,

SEIOY I a2 b—ya URERN D, 2020 4 2 ARA O REIRIZIS T 28 ORI G H
E2y 202D %, BEOHESRMET (K3) CTOERATRIEOCEB SN DIHMET 5 (£3),
F9. 30 FEkOMIRRERED 50%% kD X 57, MBERESRD TEWEEIIIEEL
o le, A NFTAARERGDIRVES BEE (5 M A X 450) Tk 50 1% OfEiRER
2N 20% % E[E1Y | FESECHEBRIERRIE N E OB & EEl S s, £ B B oOREN NS
HZEMEICINI L TR0, HEEEREE FOBEEENSVENTH Y . KA A 2D
LEDTHERIESE=FV VI TIXLERD D E VXD, [F U JSLEETH DIk A BE
hF AR 10 BH) 13 100 4% OFERIERD 4T% 2 B2 HX7ICHY T 5, Z OHsOREN
MIBEETHDLZ L EHISEEERE FOEBEENGE R D L, REEAA R Z2E O THEEFEK
DFINEFEEDSLBERBENLE S 25, KIAINES LI OELOERL, 100 F% OEpHmER N
47%HBR D XY LTV 5D, BENEMN TR & EMICITEREATEENSH 2 00,
BEENDFR—HIRICH D Z &0 b HIR ZREROBEREITIRNE S X 27259, R
A ZDENSITVT OB S EERERO 8 EILL EThH Y . BEHICHEEEEN ERT 5
L ORI TNV EFE XD, T2 L, KIMNBREEE LA BETIE, A X (ERIRBAET)
DU T PRSI TELTEAEIE)  2021)., BRI EMEEXRORD bBaSN D,

53



REIVANRIATE)TTT 13 — 4

F3 2020 £ 2 AREROEERANORENO A ZAERFEGLEIE) 2021) & RFFENHT
RSN DRI T TOMERTER

Hirdk AL FRFAR RAGEAA A RS RS MRS 35 Ot
{6 (A {445 EEES T LR JRT 25 IUN Ly R
A ARG Uz MX5y
L[] Wz A 10 9.5 1.0 VL E 100 4£C 52% : VU
£J7 X4 B 4 5.5 1.0OLLE 50 4FC 45% : EN
KN - KA A 18 18.5 1.0LLE 100 4£C 51% : VU
Ay KT B 11 8.5 0.91 100 47C 54% : VU
KA C 16 15 Lok 100 4£C 52% : VU
KN D 14 12.5 1.0 E 100 4=7C 52% : VU
L LA 14 10 0.84 100 4 C 54% : VU
LB 18 14 0.92 100 4£C 51% : VU
&1L C 9 8.5 1.0OLLE 100 4G 54% : VU
LD 14 9.5 0. 80 100 4G 54% : VU
&I E 11 11.5 1.0OLLE 100 4G 54% : VU

Ko R« THURTIZOWTEMER 1:1 208 L, fEE%E 0.5 % L CA A KSR E Lz
K2R 3 CRHE SN TR RICH S E | REARA ZEIEOH > & LT WFERZ 8 Lz

=R P O HUIBE R EEOREIRRER A B T 5 FIERLE X HFIZHOWTE, < DFET
BEMOSHEN TV D, FIZIE, 2016 FIZBAMEE S - B ARAHILEFR ST KRS BBRES T,
[ =78 L O HUIBE (R B 2 iR i3 2 —(REEE O BN - BIEREICT T T—) LEL T,
/MR ATREME A2 (Minimum Viable Population, MVP) (Z-OWNT, EARHIZARME A F51E
& LT R55E GE BB 5 BHE ) DK T)IZ X DR o0 ATl & BHEEHY R T A —
& (R IHE - B RR) 20> D Zr 72 HUB BN A BE D 776 L2 DWW CEgam M T oL 7z (85K 2017)
BARHIZARMEOFAR T, 06z U 72 HudE (A CIIBERRSEEDER T ARE ST D
(Kawamoto et al. 2008), L2>L. @EAIRFAEIZEM I TV ARWZ LIz T, =&
YHNRED LAV E TEBIIZERMEZ TR LTz DR 2R L2035 ORI S
ME, FTBETEFRINT A—ZZONTEL, AFETHERLTWNDH KT, RTA—H
DB L > THEBFER NS R E K ZLT 5, FICEHRESTIE, BLNOEEREKETH D
FER A A DFEER A TRATH D Z &, TR CENREERZ L2 ENDL, BURTITE
HIEARE 72D 2 L PBER ST, RRICEEAVE O /D 7 o o R AL oD g ] (A oD £
EHEEDDHT-OICHIEFE, FREE L TEINT AT A= ZOWTEEKEMRBR 21T
STV FETHD,

54



B - BRI - SR U FALBED S T REME S AT O T AR S

51 FCER

ER (2017) F2 =R PV EREE. TER, WE

AR - ILRELA - FOCH B (2021) ERICRIT D =R PLOERBROBE. Tk
ERICHIT D =R POVHBE RO EE L 5% OB REVANVRIA TE )T T
7 13: 13-27

G (2016) HFEREMRGE - BHEEEROIZDDOTA RT A4 (=R YR « FRk
2T ). BREE HRRER

Kawamoto Y, Tomari K, Kawai S, Kawamoto S (2008) Genetics of the Shimokita macaque
population suggest an ancient bottleneck. Primates 49: 32-40

ELFRZ (2016) YR & AR M OB,  [HIMR BB E -5 & 8-,
PR — « =JHEE - et — - $5RIERT #R, pp. 409-422. SUKE MRS B

WHEZEE - 3R (2013) BT n R o b— 3 UL D =R PRI
ROWE., BETA/NVRTA T LR— 1 75-79

RARTEEL - TLRRA S - FERHER - EEAREL - WO IR - FHE - ILimEA (2017) 2016
FERSBHESTHE VPVHSEE: =KL O ERRE A RET 5 —(R#EEH
DAL « FRERE ST T—. WFLEFSE 57 165-166

pARTEER - FROCHM - ILE—F - IREEE - ELFRZ (2013) BEERICARTL=FRF
NOEFEE OB, BEYANLVET A7 LAR—b 1 68-T4

55



LEVANRTIA T7E T 7 13:56-70, 2021

¥ 5 =
EEBRISIERT IR OFILEIE A B TEIE

BXUEZEHERREEZDER

AROGHIM 152 - A 3
VL RARA BT JE R o & —
PRSI RFAR - REERH AU
3 B0 T R AR PERR R B R

2 R
 SERERTTIC AL LTV B A BEIC GPS B 3 LTI 17 L7,
- 1M OIIF A BEOFAMEE MCP) OEfEIL, 37. 2k Th o7z, BEOHE (2007
HF~20114F) O MCP HifE & K& 722213580 Hiviehr o7z,
. O5%FTENE O EFEIE 26. 17k’ . = 7 = U 7 (50%{ TENE &) 1% 4. 42k’ T -7,
ATEEEAEITE ISR LA L, EEIEREINCh - T,
- OB BRI O M < | I ORFAERI L
27,
© 3L PSR B SR DT ~ DI & WERSI 2 5 ARt &
X b,
c SRITHIBERICE 2BV VORI E | EEEDORERB R &0V L 2iER
T HEERORE L EFRALETH S,

keywords: =R VWL, GPS HAGas. 1TEHE. VU HBLGEM, HEER

Home range analysis of Japanese macaque Kinosaki A troop
inhabiting northern Hyogo Prefecture

and analysis of factors that appear in the village

Yoshiki Morimitsu'™ Takashi Kato®
' Wildlife Management Research Center, Hyogo
% Tnstitute of Natural and Environmental Sciences, University of Hyogo
* Toyooka City, Agriculture, Forestry and Fisheries Division

Agricultural administration

ZATH 202141 A 26 A, <#H 202142 A 25 H

BLEE « ARVCHH %

T669-3842 LIRS FEITIRE 940 ZRERGFAREMIIIEE > ¥ — Smorimitsu@wmi-hyogo.jp
56



- EE ATEIE R K ORI IR & £ DOERK

Abstract: A GPS collar was attached to a member of the Kinosaki A troop of
macaques, which lives in Toyooka City, Hyogo Prefecture, and the home range was
analyzed. Using the Minimum Convex Polygon (MCP) method, the range for the
Kinosaki A troop over one year was calculated to be 37.2 km?’. There were no
significant differences in MCP areas in the years 2007-2011. The area of the 95%
home range was 26.17 km?, and the core area (50% home range) was 4.42 km”. The
home range area changed with the seasons, expanding in summer and contracting in
winter. Villages with a high rate of installation of monkey guard fences had a
low rate of infestation and short stays in the villages. The installation of
monkey guard fences was considered to be highly effective in controlling the
approach of the herd to the village and the length of stay. The widespread use
of protective fences against monkeys will be important for reducing agricultural
damage by monkeys in the future. It is also important for local residents to
drive away monkeys, and to eliminate unnecessary fruit trees and natural plants
eaten by monkeys from around the village.

Keywords: Japanese macaque, GPS transmitter, home range, monkey guard fence,

hunting factors
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management and damage control have been promoted under the management plan of
each prefecture, meaning targets and results of management have not been
sufficiently shared. Since the establishment of the Daitamba Regional Council for
Macaque Management in 2017, regular meetings between administrative officers have
been held to share objectives, results and challenges of population management. The
location information system for each troop, which was implemented by TambaSasayama
City in Hyogo Prefecture, was expanded to cover a wide area, and the specifications
were changed to comply with various user needs using ICT technology.Training
sessions on damage control against monkeys were held in each region and community
to disseminate the skills and knowledge needed to promote community—based damage
management. Through training sessions, administrative officers have acquired
knowledge and skills on efficient capture methods for macaques and methods to
support community—based damage management, and each local government is proceeding
with its own measures.

Keywords: management of Japanese macaques, information sharing, ICT, providing

location information, wide area cooperation
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