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FHT BHAEICTH R ZEA S N o 7205 WEEEBEB L AF - v /7 FHIce§ 5
BIFPEIE R 2o 720 EEREEZ &R RIZ, B2O0WEIRYYEERE Y, Ero/kich
FTEAFR2 ), B OLICBMEENESL 20, EMZEL TEELRALTTE 2oT05
LEZ LNz, BEEIZ AREMXO=FR VPV E > TEELRREYHTE LT, A¥ -t/
FREAIZ IR BT T 2 BRAGHTE LTHH L TWwb 2 L1tk ), BFUIEL o Tnh L
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R IVIEFEICE > TEHTLHEWERE DL
Ty B3 5@ E221bs8€ 5% (Agetsuma
1995), F7-. EMEROR KOG =& v Hu
DBEEIAN A X ET LI LPMb TS (&
K 1989, Tsujiand Takatsuki 2004), & HIZFEA
WS 54T A AT LA BT 5 a7
T TERDIEDNL N (4 - fliH 1954)
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TLHEN XN R IITRbNL TS (Hill 1997), L
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bbb XHIZh o> TE&77H (Izumiyama et al.
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ICH- 2 BBIIOVWTHRNLZ L, =RV FILD
ATEO WIS 2 MAEZINTF 5 2 L2
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TREHEE L. 224 -0 Y R HBT %
BilITHh s (Fig.1)o HFEZEDOPHEFEIE 9 haT
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% (BEMOKFEAMETED 2011) WA KERGAS S A
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D W2 A X (Cryptomeria japonica) R & / ¥
(Chamaecyparis obtusa) 7% EDAF - J FHitK,
BB, ZOMoOBE IRKEZE) TS A
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Fig. 1. Vegetation of the Oshioka District in Nakatosa Town,
Kochi Prefecture. The numbers of trees and fruit were
investigated at five stations. Station A: abandoned fruit farm
(fruit trees: bayberry, loquat, Japanese persimmon, Japanese
chestnut, and Citrus spp.); Station B: fruit farm in service
(Japanese persimmon, Japanese chestnut, C. ftamurana, and C.
grandis); Station C: abandoned fruit farm (bayberry); Station
D: Abandoned fruit farm (loquat); Station E: fruit farm in
service (Japanese persimmon and Japanese chestnut). The
map was redrawn based on the Geospatial Information maps.

ZIRIZHA LTV D REIZAF - b/ FHIHAR
VA =WV R EOMBREFEET B X DI L
TWo, RBETEIAEEHS IS SN TED,
iz X < €€ (Myrica rubura). ©7 (Eriobotrya
japonica). 71 % (Diospyros kaki) T2 EWdr b Felst
B OMICHEE R EAR L L CTHiZ S 38 (I
YYEELET) BRIEL TV S,

TENEEF HMHIXERIIE, 3ODOHENSHES
NTWb, TOBNOVEDIZETAF AF N 1
BH (e 2 AR5 6 ik DL L) % 20134F 2 H 11 HIZAH E (950
X950 X 1590 mm) “THIE U 720 Jli A0 A4 13 BR PR i
2 X BRI, BCREL RS & R oK, AERET
W, AEOFHEZITRV, BWAGPST L A MY —
(mini-1C, Vectronic) Z %7 L. FREEEE 2 f7H 3%
RPNCHHIZTIRE L 720 GPSTL A MY —I2L 5
BRI 1220134 2 H 5 H2 5 12H11HTH 0. #ll
HEREIE3FHIE E Lz, o727 —% DN,
HOEPSHOAY I TORMZIEHT—2 L LT
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FH L7z (DUF, iGEhatskib i & L .58) . GEhEL ik
RS R H 5 72a, WEREE LTT— 056
HIBR U720 20144E 6 H17THWEAS, WSAEAEDIE S %
PN O K RBIEBUL IS T H - 720
MEEPEEEREOIRIE 20094 12 [ 1 H B LD
WLz E (R PR 2009) & B A% 3
12, MR A AF - ) FHIK, A4 -H K
R BRI (BE R 2 D L T b)), iR
BHE (1ZEALIHESINZ ) O4DOOBE L Z
oAt (AR, M. AKRH. i, B W, .
BaY) B L7z, B, HEROSHTIIBEK
TR & EE R R 2 X LT AR5 & A
T TIHITHE IR E T 5,

AW BT 5 BWEROFHE L2 LIRS 572
R & BUH O FRATS 7 20144E 4 A A 520144812
29 L 720 GPSTH S M7z =& ¥ )V o FI] i P
WIZHAEXZ 52 (AE) e L7z, g E L
REBHIY~EE, ¥T, AF. 7)) EHHEE (R
A 22 A Citrus unshiu. K ¥ 71~ Citrus reticulata.
NI Citrus hassaku. SCH.Citrus grandis. /NE Citrus
tamurana) . FRFNI A FHE D DHTH D, Tt
IZOWT, AFE 7 )X 3K, ZofofEiL 2
Xz xg e L7z (Fig 1o KBATIETRTOM
i, KEBTIEAF, 7)), XHENE, KIBCTIE
YYEEEUEY, XKDTIZEY T &7 ¥, XBETIZ
HFETY) OREFERAFTM L 720 KIORTHI L
WA ZFT L, #EERZERNT 5720 DEAKRE
g L7zo BEARRIZXIRA TREFEIRMASEHN 72 &
DL L7zo WFEHOPMAITE 1 MFEGL 72, Hto
B, SR IO IR A O NI GE IS & T
ZELER L 720 5 ODMREXIEON, AOFIHEIZEE
DEXIRA, XICH & O XIED % e R, X
B& XIRE %2 B R & L7z,

70 & A FIIKKIBEEARE 1T REE L., #HE
B3 _XTHR 720 BARDOKH OMFER OV %
KD, EXBUZH LA EZRET L L2 ) KX
WoOKZERIIBIT 2B ERE Lo YIEELEY
bEXBUTHEARE 1 REE LI, YIEELED
BEREED S Vo eREL IEMICEHIT 5 2 &1
Wiz 2 Lo, REKZFHIT 2BICHWSRT
W5 e30R M o B8l & 5 3 I3 5 Hik OR®
2013) Z|H L. €OV %Z 1 Y470 OF5FEH L
TAHI LX) MR RIEROZEE) & L CTEME
L7z YREEFLETIZONTDH, FIXIMOB AL
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R UCTHRKIBOEAICBIT 2 BEERE LT,
RHGEIZ. 35~ GRMADA B A >0 A,
XCH, NEO 3HF L TRERE RO 72, 1R
AKRZEIH VIR, NEIOAR (KIHA) b L <10
A (X3B), CH 8A& (Xi%A) L 13204 (X
WB) #%E L. RO FEREHA . TOFHEER
R1IAKDIZY OFEFEEE Uiz #HFEBICE DX
HHWMT L OBAEKZFET S LI2L ) ZXIFOR
FHE KD B XK BB B8REFERE L,
VARE S VEHOBREHOHEEIL, BRESKET
52013411 H11H 2520144 4 H15H £ T&. 2014
9 H30H2H12H23H £ TD 2 N5 THT 7% -
720 BREDPEBTAMAICSmBEICL, 3KDTA
VERPATICEREL. AR I m?0a R — b2 %54
YEIZ5mBEICS5MH,. FHSMHEEELZ. I KT —
NAOEREO R 1 O TR > 72, Fif
1EIZEICI5HD 2 BT — b Pz RD, £AZ
LICHAIERE (1m?) U7-0) OB E LTk,

T— XM SR ORI HE P T E)RC SR KT
Z W T100% AN & ) PrE L7z (B - Tk
2002) o LARE. FIH#EPHIZ100%RYV R % w72 b
D xS FIHHEPHOFHZILE A5 72O IZGE R
FRHLEE Y TR — AT R\, B E v
T IRy —MOMEE%ERD7z, FliEE, FIHHIPH
NOBEFERIDEEIZOWTINT L 720 A RAEIEKDTT
HEEZEET O EN —FNVEEH W
(Worton 1989) . GBSk OB ENE WE Z A
O FHMEREH50%E 2 5HHE 27 ) 7. 95%
LA ITHEE L, EES N za Ty T L
TEIEOmER (ha) ZRD7z. GRS D54

B

S5

- I

DL RD B 72 DITHR T DG ETERET 5
28 M L7 (Morisita 1959), & X% 1 km?®
XEZ5E L, XA S EE RS0 T — %
BEEII; # KD IsH T LY REVE X34
oA, 1 LD/ InE ZE—85M. [s =10 &
EERT YV V5A (5 FL504) 25T,
SFGARRORAENI X % BIFEZ A B 720, BE%
i (1= AF¥—v ) FhM, ¥4 -7 > kM Bl
PRI, BEERER. 2 o) 1SR 2@ (s) %
WD L HITKRDT

AT EYRCERH T B REE IS Y L 72 R
FHHLPH O o CREE 3 0 2 IR D E &

s=

SOED T £ D REVWIGEIEEFE2SE L.

WA X 2 TEEbn_ EEEIRT 5,
R JE B OFHIRI & A 5 72012, IGERL Sk
M BB 2 550 mPAA, 50 =100 m. 100 — 150 m.
150 mPL ED 4 21258 U THERFL 720

BT TARY =W L BIE S — A VEORIT I,
7 —o#%EErY 7 b7 2 7R 3.1.0 (R Core Team
2015) & 7zo 7o, FIHHEPHNORER. 1D
720 O REEEL, o7 ) 7T EATEIE ORI, s
TR BBEDOX W 5E &Ny T 7 DFEEDRITIZD
WL, Quantum GIS (QGIS. ver.220) #= w72,

1X9

/J\

ER

7 I A =N ORER {EBRLERHL T OZFEHEi L 2
-4H, 5-7H., 8-10H. 11-12HIZXH5&h
72 (Table 1), FIH#HAOEHEIRAKICR L DI S
—10H T, /NI -12HTHo72c 7Y T L

Table 1. Ranges of activity of the monkey based on the GPS data. The migration area was determined by the minimum convex

polygon method. The home range and core area were determined by the 95% and 50% kernel methods, respectively. /s represents

Morisita’s index of dispersion (Morisita 1959). The column “Total” means data including the period from February through

December in 2013.

Total Feb—Apr May—Jul Aug—Oct Nov-Dec
Number of GPS data 804 239 272 231 62
Migration area (ha) 377 191 236 328 105
Home range (ha) 370 271 352 488 183
Core area (ha) 74.1 41.7 78.1 116 44.1
Is 3.36 5.45 3.13 2.43 4.79
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TEIE M, MhEd 8 —10H 2K T, F M
ML DD KENo7 (Tablel)o I 7Y 7O
MMEZ2 -4 8., ITEEIZII-12HTH o720 T
)7 EATEIEOmAEIZ2 - 4 A2 5 8 —10H 20T
THEAICKREL hoTwi: (Fig.2)o, 720 5-7
Hixa 7)) 7HhmdbicgrhTuniz, 1R D72
D OB EEIZ36 m. I RMHIZ478 m. fe/ME
1202 mTdHh - 72,

(a) February — April

(b) May — July

DAEFERB s 1T hoFEL 1 L) K&
Motz MOBGAVERFLTN/ZDIX2-4HT
Is5 =545, IsD/ha R L7038 —10H D243 T
Ho7

BB OFEIZOWT, ¥4 —H ¥ kKD
FMHEE R E L EMZE L THHEGICRE
REALIZ D o 72 (Table 2). FM R O F HH A1
55%Td - 7275 BI% G o R &6 X4EH % 8

Fig. 2. The home range and core area in February-April (a), May-Jury (b), August-October (c) and November-December (d). o,
home range; m,core area. The map was redrawn based on the Geospatial Information maps.

Table 2. Area in hectares of each community type in the migration area. Numbers in parentheses indicate the percentages (%) of

areas of the community types to the migration area in each time period. The column “Total” means data including all time periods.

Community type Total Feb—Apr May—Jul Aug—Oct Nov—Dec

Cryptomeria-Chamaecyparis 68.5 (28) 38.8 (24) 55.6 (30) 64.5 (28) 27.0 (34)
plantation

Castanopsis-Quercus 246 (55) 110 (55) 139 (56) 207 (53) 72.7 (58)
secondary forest

Fruit farm in service 2.4(0.9) 222.1) 2.0 (0.7) 2.3 (0.0) 0.1 (0.0)

Fruit farm out of service 1.4 (4.6) 1.4 (4.6) 1.4 (4.4) 1.4 (4.3) 1.0 (6.5)

Others 59.1 (16) 39.1(19) 38.1(13) 52.8 (19) 43 (8.1)

Total area (ha) 377 236 328 105
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LTS, RKTH2 -4 HD21%TH o 720 HEE
BB EOFHEAIIRAKTIL-12H D65%TH >
= LA L. YA = Y kRIS B BRI (s)
R, AF - ) FHIMKRTED -7z (Table 3),
FEIZOWTIE, FIHEE & RIS, BRI
L0 b BEER R O BIFED R 720 B R
TiE. 2 -4 ARG R L EH - 720

BB 2> 550 mPANIZ & F 5 i BhRc Sk i,
2ANS5HETIE21-27%TH - 7255 6 A X
129% 234 L, 7 H1332%. 8 H LIFI1320% Aiili T& -
72 (Fig.3)o 6 Hi2id. FmtR A 5150 mPl E#Eh T
WK OB G M8% L L o 7ze 9 HUREIE, B
Tt & C OB ASBHE |2 & 7% BRI DS S 5 720

R ORERNRE, AR DL 0> 72 DIFKIKAT
o7 (Table 4)0 % XIROEB OAKIIIXHAT

YRJ7 i

Percentage

— e
- T
100% =1 =i = S e
1 L] ] >150 m
sond—1 ] =~ | ]
e B i | k! 50-100 m
i <50 m
Feb Mar Apr May Jun Ju Aug Sep Oct Dec
Month

Fig. 3. Distribution of distance between GPS data of the

monitored monkey and fruit farms.

Table 3. Habitat selection by the monkey for five community types. An index of selectivity, s, was calculated by the ratio of the

numerical proportion of the GPS data belonging to the community type to the areal proportion of the community type. The indices

greater and smaller than 1 mean preference and avoidance, respectively.

Community type Total Feb-Apr May—Jul Aug-Oct  Nov-Dec
Cryptomeria-Chamaecyparis 1.54 1.20 1.28 1.41 1.32
plantation
Castanopsis-Quercus 0.84 0.95 0.95 0.84 0.84
secondary forest
Fruit farm in service 1.39 1.80 0.87 0 0
Abandoned fruit farm 12.0 6.51 7.22 10.3 6.92
Others 0.74 0.70 0.55 0.92 0.40
Table 4. The number of fruit trees at each station.
Station
Fruit trees
A B C D E
Bayberry 38 0 17 2 0
Loquat 44 0 0 21 0
Japanese persimmon 12 3 0 0 3
Japanese chestnut 23 3 0 0 1
Citrus spp.* 9 0 0 4 0
C. tamurana 9 10 0 0 0
C. grandis 8 20 0 75 0

*C. hassaku, C. reticulata, and C. unshiu.
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Fig. 4. The numbers of fruit of bayberry (a), loquat (b), Japanese persimmon (c), and Japanese chestnut (d). Values are mean + SD.

YIEEELEVETDEL L, KD TIEXCHA S 5 72,
YYEEWRSHLS 6 HIZT T, €734 AH»H
5HIZPTT, AFIF8AIKL, 7V 7HIZERE
NAEEBD IR L 72> 72 (Fig. 4) o HEHEIZOWT,
IH VI8 HAMOLI2H F THFES—E LTz
(Fig.5a) o CHAZFRAAIIM 28 U CTHICHEEL TV
7es, ZD) b bEEEN L o703 4 AT
- 72 (Fig.5b)o /NEIZ4 HICHEEBIHRAKTH -
72 (Fig.5¢)o XIHATIZ 6 A TFHH» S 7 HAEIZH
TIPS NI IRE SN TwW/ LI =R U
VOEIRHNE RSN, 10 IIZRM AR A LR
YH VIZERENS R I N,

25— MRAETEONIBEIZT 55 Y (Quercus
glauca) £ 754 (Castanopsis cuspidata) T -
720 20134F & 20144F TR FUIC K E LEWDE D - 72
(Fig.6) o BLEEIZOWTIX, 20134E1X11H 12, 2014
FIFX10H L11HI2£ L, 12 D3k i md
L7z
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Fig. 5. The number of fruit of Citrus hassaku, C. reticulata
and C. unshiu (a), C. grandis (b), and C. tamurana (c). Values

are mean £+ SD.



SFINEES - &

(a) November 2013-April 2014

Number of acorns
N w N
o o o

-
o

o

Nov Dec Jan Feb Mar Apr

b) September-December 2014

5
4
3
2
1
0

Month
Fig. 6. The number of acorns in November 2013-April 2014
(a) and in September-December 2014 (b). Values are mean +
SD.
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Abstract

We studied the relationship between the food
availability and habitat selection of the Japanese monkey
(Macaca fuscata) in a small town with fruit farms. We
focused on an individual of the monkey with a GPS collar
and seasonal changes in the major food resources such as
fruits and acorns. The monkey showed preferences for
Cryptomeria-Chamaecyparis plantations and abandoned
fruit farms throughout the year. In fruit farms, bayberry
and loquat produced fruit from spring to early summer,
Japanese persimmon and chestnut from summer to
autumn, and citrus from summer to winter. These results
suggest that fruit farms are an important foraging site for
the monkey and that the monkey utilizes Cryptomeria-

Chamaecyparis plantations as a refuge.
Key words: Japanese monkey, abandoned fruit farms,

Cryptomeria-Chamaecyparis plantations, foraging site,

refuge.
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