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The history of man-monkey relationship in Japan from the ancient
to present with regards to recent drastic expansion of monkey
distribution and increasing crop raiding

Kunio WATANABE " and Masazumi MITANI ?

Abstract

The history of man-monkey relationships is considered in terms of habitat destruction and hunting
pressure by humans from the early Jomon period to the present. It seems that Japanese monkeys,
Macaca fuscata, were not a very conspicuous species in the Jomon period when humans lived by
subsistence hunting and gathering without agriculture. Humans have continued to alter their forest
environment, changing the habitat most suitable for arboreal monkeys to sparsely foliated bushes
and grasslands through burning, cultivation and daily exploitation for fuelwood, etc. Japanese raised
no domestic animals for meat, fundamentally depending on wild animals for protein. As the human
population increased, the forests were devastated widely and monkey populations became obliged to
depend on steep rocky cliffs in the deep mountains for protection. This condition suddenly changed
after the Fuel-Revolution, which occurred in 1960 to 1970. The managed forests were abandoned
and the natural flora recovered. Wolves, Canis lupus, the predator of monkeys, became extinct in the
early 20th Century. Accordingly, the distribution of wild mammals, including monkeys, has rapidly
expanded with an increase in population size. As a result crop-raiding has increased drastically as well
as their removal. Comprehensive management is needed.

Key words: crop raiding, habitat destruction, historical change, hunting pressure, Japanese monkeys,
man-monkey relationship.
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1980 EfRLARE, B AESEICK 2 BEMBEEINHA
EETEHEL TWS (REHA, 2010, 2016a, b; 1
& #, 2009). ZARFIBHISTIIRL, ZOEN
SREEMBENKERLDBEICE> TS (RESE,
2016a; ¥E3&, 1999). ZKRHFILEANEDONNDDIZ
. AARFISICEE NENENZ 4 JTERE» S (F
#8, 2016; f£#E, 2013) GELD, fELTWEZERY
TN ERFIEIERAEENHSZIETTHD. KoY
IV DOEELFT DREMTEBIIE AN ERESELZ>THBD, »
DEARTVNREDGIIFEELSKRWN. HATESNTY
DEEMDIFENERTHIR I FINIC L BHEDON S
> TW5DIE, ZORELETHS (EiFEH, 2018).

BE, ZHRYPIIVEFABRICENDS EWS T TRL,
Mok OAEHIC L CHEICHRT LD IR 72 (8
B4, 2016a; =1, 2003; &, 1999; Watanabe
and Muroyama, 2005). K#E2OHEHFICHEHNT, A
CEOHEHZEN, VLI EIEREEEZLHZS
L7z&EWSHpEL, BETIRIEFEESBL <KW, 2019
FITH, FESTHTHLIX O HE R <0 FE fH T B —HH DR
FEERDODNDZ AR PFIIHEL, BRI A DN
WS Za—2ANEN GERFRIFE R AR, 2019 4
4 A 8 H¥gH). MMEDOHADEEOHIZZIS LI L
MENZEDS/=DEADM. ANTHAD &, EiFiF&
WNERBMAODNSRVWDTH D, BHFOMEBES
I (O HXEORICIE, BIEMICEEZLGZDROE
MEOLDTHOHTMENDITTERN] LTS (1
B, 1993, p. 147). FTILFHMROERE SR O R
ERTH, ZRTVIA )T ERRSEE, WD
SR OBEEKIHETH D (T, 1969; =i,
1994, 2018; #1{8, 2018; /Mg, 1960; ki, 2011; 17
H, 2010). fEMZHILFMOBFENEZ AT, =K
SN DOWEIMESINZEENEFEELE F, 1989;
=F, 1999, 2011). ZNEWHADOESZZE>T
HbBE, ZR IV ANEBBENZ LHICES, LA
RICIEBIRBOEHENEY Th o= Gull, 2006; =i,
1999). ZaRHIEH 5L, HdWiEhos
DFNELTHEDLN TV THS (KiK, 2009; KE,
1995).

TIEIHREOHEET LR TILDOANEBRA L, 0K
ROFEFEDODPBRIZEDEHBEL TWDEDEADIMN. MDD
TR RWLNSE O THREZDIL, ¥EZIIThbNz
B DR ER & REFEIC 72 B SFEEBHEM (EoREH
BR) 1Tk T, ot s oBYN ko 7=0
NEREE Wbz (E, 1984; =, 2003; MFEH -
JIURE, 1979). HEMNZHIRICE > TIEZED LzFER B
IoTWEs LW, EREEZL TENZUNRERZE S 72

DEA DM, BB S N/ S OB EED MER
ErHDE, HTULHEITIERRL, ZOFHZZFoR
I Do A - AN U o - &
HEZB5DTH 5. ENLFETOFARN S HBITMT T,
ANODZEEEERILIC K D HMEFERAOFEE, 2L T
BMOMEE L EECHREI SN BRAEEDZDIZ, AX
DEEGEIE S - EEERIcRE< P LIESN
R > 7= G, 2006; =, 1999; HH, 2004;
Tsujino et al.,, 2010).
ZHRFINTBEDOHAFIEGICHEATZNEDNNDD
DOHT, EOXOIREZEHELTELDEAD M. B
ROAARZFET 21213, LERRS U < IXHRERE L
FTOREN M NTEIVWEVDERND D (KE,
2013). UL, BEFMTHHZHR P &nD L&,
ZOHMOERIZIMD TREN TS, KiZ, EHEZOD
AR A OBENIC D W TN - ERHIIFEAEE
fELRW. ZOREZEEHRANSROIR>TAHT, =
RTINS VW E DS WO EEE S 2DH, BHIZE
T3 HAEFNEITHEDANNEDIEENE WD EFEEEAER
T, BESRPINPEEOENR, ANHEEIZY 0B
SNTZHNRAENFEEITR D TWZONEEZ TH
W, FRUIBAESR Y EBHRANEODEH NS, D
FOHEZR YN ERBEOEREE BERIINS AR
MIEEN S TH .

i S AW/LS YL oS

ZAHRHING, EBL< & 43 FFERTEE TITIIEIERE
BEFBELUTHAFBICEREL TWE (FHA, 2002;
WA, 1989). 2 JTHERTE D RAOKIREIICX
FERBRENFIE KR ZE Y, AL S hEfilE
IO QT i #H SR CTED I, WHHADILE
A VEELSERMR T (B - IMERGMESD) ITk> T
DENTNE, FWRIAERHIZD TN ICE SN O RR
WIZH AT 57207 > 7 (FH, 1986; ZZH, 2010).
Brizs b s Il EEF ICN T TOZ R HILE,
DRIk EL izt I 2 & kho & Bbi
5. KMNE - CRIBARZENR D &, HEILER KD
TREERIAR DI A0 2 IRV, BWHEHICB LA s Ty
R HILbZENICE-TILE - B L7, 2FE0=
R FIVEREE D mtDNA % ¥ 7 L 7z Kawamoto et
al. (2007) iT&k5&, BEEMNSHMILESGZD 25
LT, ZoIdbicafid 2 bR o HIVEERBICIE, %K
> TRERIC A EIR UIZET NI DDA D &N
5. BRBIR VAN S UE- AN ERTRAS-
e (E2) ZamLzny, ERiEg (75F2 8>
) & NS GEERR) 1OKRIH OMEAKEEN T A5
FRHATHER I3 R ooz, 2Ll R, dtic
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HREICHBETERNSZOTHS (1 3).

B GREEROHAD ADIZ 3 T ARET, K
R OFFRICATE DFAENH o 72 ML, 1993). &
MU TR T o< oot Ay ) D hin EORBIEN
277 3 THEREZBEICHIKL, 17 2 THEAELIEL,
ZHRITVARA I, UF I UTRBEEEDIFIEH
TEEFUEMMEICR> 2 (el 2013). 25 L7235
L TOBWHOZEEL, HITLHALIIDZEZEIND
EolzEldWnA g, s O L 7= KBS Y EA
D ERICK S FEBFHNRTH > 7= 2 LI3ME
Wizl (Bl 2013).

1 77 6 THATE O XRHRCERABNI® GE 4) OEEF
NEIE, R THRERO T X LI 2REEIN,
BEIMFRICEDNIZ U, EHAMIZ I T TIT—i%
fELTWiz. £/, FHEbInizLBbin a1 XDHlzE
BB ROENDEDITRD (FEHL 2001; £, 2013).
EESHEARMTIIN, S TIEIERICLDHMNL0H
BTH D Gk, 2011; FERE - R\, 2011). KED
BRI > THIELZERIA - HRAZER RO AL Lotk
H, NN TORMNEEICE>/. £REFRIEATY
FERBIER AR L, |- NS NRD S B X
EREEGEEDDLDICTKE 7DD, BITK DI
VU TWoZFETH S D.

HAHRRKEARNMSILFRMAE T, 5700 RO EHH
217 MBS R FIOBENFERIN TS (KFIE0,
2002). TOKEHS (180 LLE) 3RO HZET
HD. MIADBMEATW DL, BB IEH M &R
METLIHZ0ODFITRI A, HIREDENT S HIE
ol UNE, 2015). FESCEMN S E ToH-ER
BEBRELZEA - H3E (2010) ITXNUE, £ 4,666
R G/MEERE, 1E5) OKTHMI=HRPH (39.3
%) &A1/ (877 % T, ZFRHFIiZbTniC
2.2 %IZTERWN. ZHNRYXF 6.7 %), JUTF
(8.3 %), 7FI% (2.9 %) WKR<EKTHO, LYY
E (2.0 % ©hUoY (1.2 %), 7> (1.1 %) &B
IFEEDLSRW., ZRCPIVIEENS OBERE L
Tk, BLT—adoTiEawy NS, 2015; I
6). ZOKH, ZAKIhEA TR
INTVWEZEIFHEATH D (UMl 1992). 7ZhEH
SNRTER, 7Oo77 7Y HOBIETHYIVENA
203 <EIERL, BRELTHESINTVWS
ERH S LERD &, ZOENVITIKRETES (Lindsay,
1992; Milner-Gulland et al.,, 2002; Oates, 1996;
Wright, 2003). 7 27 O IH A 8 R B 513,
o EDZOYIIVEBFRBAHINSGNSTHS
(#3E8, 2016). Tsujino et al. (2010) (IR D
WAEEGFARZ S OENE, MR ETO 550 &
ERTHICARR @ 847 EEMZ /T TN AHD, ZHR P HIZ

WTNORHAHZD 90 %L L, 1/ 221385 %BREE
SR LNDDICHLT, ZAHRPIIEDTMIC 20 %
BEMOHEHICTERY (BRI ETH 123 EBF, §
HILIRE 177 3R &R RTWS. &7 (2002) 13, =
B POIVEERE LEPR IR ER & OB D A5
<, Wz HRIC U BTN S OHENL N ERR TN
5, ZIRITVARA VT ERETSEE, ZRIYIL
B3t EETHDZEICEORENHDSZ (T RFIVR
1986). ZAHR TN OHHNADED T HM S E < HEn
HMEMICH 0, FRITEHIOBMPEFIIIARLS, £
BESTNZEGIZRN2IZENVND ZEERKBL TN
5.
PVERRDEBIZEEMFEAERLIZD BT, &
OB T D2 EbHoT, ZARPIBRH TS
DIE 37T BHDOATH 2 (KFIFH, 2002). ZOHT
HHEILH S OEFN S DR IR L L 201 bTh
WZ1BIDHERD, ZORITE S BROMo T,
AT (2002) BHIRAERRLCARICBIYE GRS T
THEHNEEIC 7075 801EHBDT, HILHMFGT
PRAERFAC LA B R SR TR0 U 7= nREME DS S TE R &
LTWa, £ XaiirENS iR E Tht\W=&#&
HOZPALULGER T, KREEOBERIIDRLS (17
PT3% ZARCVH1%), ZARCTFIEIHLE LN,
ZHOLZENS/N (1996) 1%, ZRThe1/
DIURBRENEORLIINEZDOND LN NERRTWN
L. EEMIBMICKRD E, BENICZEROhEA
UK OB GO L T A B 2 &, O
BRI S TREBRICIKELNBICRDZE, &
BELTHODNTWEHFFEE - FEENAZE L THOE
MCTRASNDEDICRDZE, RENMASNTND (U
fh, 1992; FEA, 2008a; #8i%, 2008). [FFHHDFHK
IBTRACEEMOBHNSIEZF o PILNHELELTHOD,
RRKTH 26 FABEETLNRND /2 &IN5 M SR
TH (ML, 1996), HUKIC k> T ARHEENICK D&
BN, TTIRREN S ZIENATENS.
FSCRHRICHEI AR TOR TV 2EnD, LWbidb
[FE g N, B 2 BRI ERRSEES N TV S (E
Bk, 2013; @k, 1993). BAI N R4 SUBIERGE
TR, BEIRTY, FEREDHBEZE SRS/
RENEHDOTHo= (£8). HAIIIAMFEEE &
12, TNOMBOLEM - ME, 2L THZURR TR
EORPEHEAREL, ZSHEEEBRCAEIKELZ
AIERIARAL U7z, BT T U, YN EDOMENE, 1
FIZAZE TR ENMA THARIISGITED AT E DFEER
BYTH ORI GRA, 1991, 1994; #E)I, 1984).
HIEINRMOMFIEETF 57201213, ANUEIZL D8R
EDRFRIEBIN AR TH 5. NI < LTI
DNL7ZIRWEENSTHS (EHE, 2008; M, 2004;
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BA, 1993). DL OENEREIL, NEZFRITFILOD
AEHITSEL Tho/zeEZ5NS ML, 1992).
8 Al DA B RICHRE S N/= & I NS HREEE 1
21, SRR TIBNR WK KRB DS »# &AL
RENER 30 mIFLEOBMNS D, EEOZFR Y
IWVAEBRDREINTNS (ZF, 1999). 6 fitidEx
NBFEHD, KHFEHEN SIEY IV EEL Ziimh T
LTHD, BHERFRICASEZOFH, ANHE<TH-o
TH, BRI NH4 LR ESEELZZ &N
bmsd., IN50REIEZTDUD ZEDTEDEHMN
RFAUE, ATTE OHUSEARBIIHEIEL TLEW, B
VRDZERZRBM272EVNSI T EREBLTNS.,

BEANGZER 1:
HEX AR, RAREORXRIN

HCBRINTIEA /MBI NTHY, JuifpEe/N\
LEETHEIEINTWZ (AR, 2008b; %3, 2008).
PERFROEINC 2D &, BiEGEROPIT1 /2>
DEIGMREICEZ, TDEITIYTHo7- (H
A, 2008b; #¥#, 2008). FHAERMRITIZZT MU HIE
FLTWa, %Y, —7 M IZHEHINTENSNR
Mo=L D70, BRIFHITEH2icE L, A - I
BRI NS LD o7z (FiZE, 2008). EHEHHF
SN VR ERRMREBRICENTLEY, ARZE
HEE L ZBEOHRFIIBICRS2E TR NS
(9. 20—457T, HERBRORWNIZ—EL THHIN
7z, HRICHBNZRUSNTUER, AUEITIAE
EEMLTERLEND FHMMBEE> TWD (HE,
2018). EAAEZ [H (BN &9 255713 10
RS 12 HidEIcFEEL, PiHE@E L THAL T
S2HbDTH5. HARTIHILEMaR L 72 6 i #1E
NS, EEIIRNESHKICHESHYE (D270 TvF
FUREDED - EHANEDVEF) NELC SN TV -,
SERRRLEL, WEOESHEHEISIIOBICTHIRT &
AWM TWLD, TORERESITI- TRRD, Ji
ROPOETAICETVEDZ2/201F, o %D
K> TH6DZETHS (HiE, 2018). 9 ffdtHE
TIRREHEMFO Z2HHATITDTWNT, YHABAEL
TW BEADICHARROEBENAEVRILD DD
IZEBEBUADHEN L7z 9 B ENS TH D, Rt
2TIEE DL 1252 FITHBEHREDOH 1 27 - BH
HENERES L THAICHW RO I ETHS (P,
2018). S#NE[EER] (10 HFLITERID) 1T & B8 (-
B KK NRBEINZHBDORNRTHD
AR I N TR, BRU XITEHAZDOH DN
Bk &30, BXTIEWVWTRVWHDITED> T -,
SHREN A > ERFHARTH, BTRRITRS

ERFHIMTON T TRANEI N E NI REERNED 5N
<725 (¥, 2018). =EL, RENZEZTELHAH
BELENDZDITTIERAL, FHRUTORLIZEAZ
BLTWEL, HHIFROBESFRE>ZEbhbin
% (F¥E 1969). FMITHELRLZEAFROESEL TE
JTIRL, BEOIIMTHD, HilgzdbIFTOEIET
HbHO, FEEENS P ZEST S0 ERITEITHAIT
HEVENRH -, AROERIL, BAENEHGHETZ
LRI TEDOHGHFEMREL, W EREHS
MTTZHBETOH o7 (P, 2018). HHOEmNnE
1%, HAARESDENWAREZREDESL I ENTER
THHAIM, NFEOEFRZENZTSIIZITANDIF
EI3E TR Rh>EBbns. RIZXZOVHBERHAD
FLEZ2 OB WHAHRICBNT, BAIIAERELE
ThHY, FEHEHEZICOEBEBEORHANRIRTH >
7z TNREHBRICIIARRES L2 RIITEES )
STEEETRAWEAS) (F10).
FZRLEVRIDEYHTFORMER DL D701
1%, BHTORONZORNTH S, BEN ST
REVNZ T T, IR O KRBT KRZNWIIRE
FMOZFo>THED, HIWE—HTHEH »50VET
FHEBT R DA /P EEEDTWS (T,
1963; =ik, 1994; )l 1992; Hi#E#, 2018; /NEFE
1960) (E11). 5 L= KEOEMOAIT, THOA
D EICTFITFESI N Zhkilken STLF RPN
T THARICKIEL/ZYa Y > - O RY—=F X3 THAR
NIZERIBI 2D 25, ER0WHOBRE TIIRFD O
MORWETEHS | Lk, EHPH ORI TR E
DORETICEANEA G N TV &, Hififsf
PR THESNIZEEN GE -5 - ) "Eh-Rklis
EEHRL TS (MRU—FZ, 1967). /UUIFEME
ICk B [HEEEAOS] W TE/ED, MENIEA TRN
BbbE, LA HENICEAE OICTE 3 EAHIH
L (i, 2018) (F12), REEHBOHNMSIIEIN
EEZLERE, K REREOENEEELTELD
IZ72% (M, 2009). £AHEHEOILE TIZREWA
BEEICITON TV (B, 2008). HMEOEMZETS
TEEE DWW TWZIZT T, FOEHORNE
THNTWEERFEZICLWY (E13). BTH&ELTO
ARRBDIIRL LIEROMICETIRED, HKERHD
IZizo> Two s, — AT [EEW] DHEMttick 2
[BAEDER] 128, < DIRITENRRD SN TV (F
B, 2018). HEIELTEINTWRNOTHID X5
BV, EOBREZOHANBINTOENIHRDST
A SEICITR W EESD N> TWe EFZEZDHRET
H55. L <EEOFTANED K E S NILFRHR T
b, MEZGZORKBOHENSHNOD LIRS, HHS
NTWeEZEMENEYFES>TWDS B E, 2011; B3,
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2010; HEAR, 1993).

HAFSBIZED AT ED ADOE, #HRAERERIZIE 100
FTANEBZ, $AYH O 1200 41213 750 T A, §
ERFf 722 72 1500 4E121% 1,700 A A, T L THEKRD
1850 ££1T13 3,200 HT A2 7= (FEH, 1993). HA
DUHKPBNNIZENTH > TH, HEDSEZTICE
HiEZ§E2 2 SIERE > -39 TH 5. BRI TBIC
L7eii-> T, BT 28ELEOHICEEN LD 2 E]
BREAEALT D TVWE, 205, ECAOEENEE
A, REBREEZE5D5L5I1TD (R, 2008; HE
2008, 2010). #&E (2008) WXHALE, AUVEDH
ENEL<ARD, ificdH o E K< o2 &3, il
DS THREFENEL L ZEWDS T EERE
THHDEL TS, 20 HALICADEHDO N ENES
TWEEHEREORIZI1IH 1 AH7ZD 3.9 g LR
T (E14), FRIHED 10 500 1T Hi/z/awn. H
W RERORFEOHFITIE, BANFZEALERSNARN
(LR, 2013; #H)Il, 1984). WEZE [H] &9 2
MERE S 727200 TR, BWEDOBMENES 209 <I13F
WALRBRWRH S D >/2dEEA NS, Z KT
%, BHREICZIFEEFE-EL T, tmoBNERICExXSN
TWiEEDNS (F15) 2, TORANZHK TP he
A7 DEDITREIZHES T LW EHIL, 1
EAERLSN (E16).

EARNLZER 2:
ABICKIBIBRZEEFIA

SRR ToEMISE M B2 <, TRERMRDIE,
10 A/ S 11 HACEE TOERIT, HANICIT Lk
WEmT Lo, FIARERKREZHRLEL TE
RRENTW/A GREE, 1993; KH, 2012). &% MK
[E582 T~ 0 TEHEHICTESN DL DITR 2D, FhlA
BDZEThD. KRERMNINTLROFEMTITa
O—)VAHEETH O, /NN S22 FEMA/KDOED O
ZHNZ, EEEEBEDNZEEEZ E NS OO
INBRRER ENFE L E o RN ERL TWE, 22T
BRICKDEEIRIEID o720, FRCREICK 4%
BB I N T, BH WO & FERIKRNE1T 5
MBIV K ERIENFEL, ZNHEE L W Cldbem
RETEMMMESN TV, HgAbo R ERILE i 2
HUDMT, BRSO FIH 2TR A AR L & IR 15
D, TOHBMENZL, SHIESEHAREDEND
R &> (HA, 1993). 25 L#HER, OnwWT
WEANBEEARZEEN ST SO ORMIT LR ITHbN TN
ZDOTHA A5 L, 2 RES HUITh- 72 CRH,
2012). BHEHIDME S N2 BB MO FROET N S5, =
ROTFINEBRL L ICEBEDN TV EEZENS.

KERIZIE, ENLOBEDNLEINS, AV EERFE
DHARZRESKEATWEEDTHD. Brrt, &
HNREATEND TEFIEDIFIT 17 % 2 HDTW
50, THEERENE<S<HWVEZLTHICTESZ2H5DTH
% (ZHE, 2012). BKMICAZ ELHEROHE BT
kFEFFEL TWD GFE - ILiE, 2010). ZOIEBF
1%, ENTIE EATEEWOMK: SITHREL TS
N-REBEIY) (BkiiR) CRDZEMTES. BRE
ICEDEARFEKERTE DT TRV, BR&RDK
HIRBHOK DRI L TN Z &0 5 BKIIIE%
DOURLRIAIEE, EFRITR > NEOIFE) (KA 1
55O TV RN TS (A, 2009,
2012). EEMOBEITIZ 17 3 FER NS 8 TEHi
EEICHICZ o /2. FIERILICB N TS 1 HEGENS
HENHERF SN TE R GEEEFN, 2001). HHRED=
NAILILGEMOHE TS 5 TEMEICEEZEN TEHD S
7%, ZORNIMRIRENSIE L, EIELIER OEN D3
HU, BRI TOBENHEE> TS (A, 2012).
ZOXDICERT LOEENIEE S DI TERI, B
L1 3 TEMEICETINDIESZHEENL WL (UM
Fi, 2012; ZHE, 2012). HFII KB O H L&Y %%
W, BEFORRGEERT S, 77U HOKRERS Z
SUZHMT, HIZKANROERERINTHROIML ST
=7= (Milner-Gulland et al., 2002; ZE%&, 2012; H
K, 1988). FHFIERERTZ > -RESCANITIZAF £ U WERES
7Zol=A5 L, AMOIEFHCE - TIEBT =2 oFic
HoEON, MENENZDTHAS. ZNALILE
PR, HAEX VT 2 CIE EIRBE - 7= # SRR -
PRI 1,500 R W= EIGEFTH O K - LA,
2010), ZARHPIOBEFERNH LT, 2K Ih%
17 TDOBEREBDIINVEVIRIIL, 257K
DO N D EICLBIEFN 6 LR ZEEZI SN
5. IR I O8E, FEOED, Bk bE L T
BN S DEFEOBZOHDZ, SLTOYDLT
LTWo7=DOThAD.

B 7222 EED E L ZERIIMICH < I Ad 5.
BRI ETHREOEMTH D, BEEHDETLFZHD
MEIZHHET2HTH o2 EEOB OISR
KL ThozL ML, 1992; FEH, 1997; KH,
2012), WEMICHIHATS7=0I1213, HR TRkt
HWRIADSARARTH S, RERRLIRIC A E D
L, FTRITHENMNND, FTHEMC XD KIE L
RKMH-ol. e LR EOHBFIIMBIE I N TV RN
Gy, mHIZBR<ES, WERICHS, 2DORICES
BRENH, T<NERTREWZ > kA, 1994).
UL ULIREN D2, BXDEIONBIZFRBNND D
DEEFTH D, KIEMN S EFGHOFHBEMLBCE S
B2 e E O I ERIBOFI T, 2 halFED
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Bl (X, YN, FE) 2E>TH, 5 A5 6 AF
EDFRENBERTVNS OTHE —~HZ>=End B
1985; E¥ - SEBp, 1988; LM - (W, 1983). &ff
DENNBIZATUIADIFE, FEOHTHRNELT
mENIREMo 2 (LB, 1942; L&, 1952). L&
THRZES TESTZOITIRE D AN EHANETH
D, —HTEEEDHEIIL VBN > ZIZT TH 5.

I SIERDEDICON, HMICHSADIEEIE LT
DEFEREAR ONH), FRBKEHES D ORbHEL
IR S e o . FRIIRUE L TR E ke,
LR RFRLARR IV L2 O — B F Rl OFHEM, 5
WIREERE L - BEASHTCIAVWHEZ 5D 2L 512k b
(FF2E, 1991; /M, 2012; WA, 2012; KM, 2012;
A, 2012).

BEMHHEMIZIE —RICZ AR AT I NS EE o7
EEbhd (i, 1977a). DEVWEEZEIT 1/
TIRIRITHANENET AL, AR AFHIICE
S THF DG THH D, SR PINIAFSZ R T
FHIMA- T 6NRBVWARDESNS UL, EITFB
PBETHEEZOUELD LAY (FHR, 2011). 7223,
FOVNOEEmARTNE, BRI XEHWTZFR Y
IV EFFO BHEHID 538 NHAD ANTRE, 2L T2 ZITH
ETHZRAFTNINCEST, R BV EHHn
S5IEBVIADN TV TIRRWEA S0 G,
1995; /KB, 1995) (F 17). =R A4 Hh I 3EEZ
BIET HREE L THDN, Lol TEDLBN TN
o, BRI THRINDZ LD 1-01%, IYzE
IS XD b6 TH D (GERE 2018; A,
1977a). 1960 £ F TITIIFMIAHITHED L GER,
2009), ZHRAFHINIT TITHI L TW/=, B B
TH DR IR T DAL, 25 Lzl
TESTAVNEE, BINHHRENETLHIBTHD,
FZIWZED S TR AFNINHEEL . ANERA
XEMio TR T ZBY, $HEMOIEYZT-S /-
IO LEBEBROFT, ZRFINANBRICETEH NS Z
EI®H oI, FOWDIRENERITNZ D Bn
BN S T Il L TwWzEE 2605, BRI, L
FRHRIC AT A OBORDMA £ > 72 5UFE%, Al ETN
o1 /2y, ZRDPHNEND LD IR 7= (R
., 2010; A, 1993), FKICEHNZDEFILLAZ
ROFAAHNITHO (FEE, 1977; =ik, 2018; B,
2010), ZF > HIVICET 2RHkIZIZE A EHT I 0.
H LR TN ANEESITHFEATYT, AREIZEN
MTH6NDZENEMh2ETHIE, o EHEBITHYX
ZOHIZHNTWZIZT TH 5.

HADOHMKIZIEZE 3 [, KABRHEZ R L Ty
%5 (KW, 2012; v h~< >, 1998). —EHIIHES
EFR AR U 7= RBRH A 5 RERARICHT T, 2 EH

DY LR ILIREARD STL A RCRIHNC T TOREET v
T a DR, 3 EHEVBIEHET DR OIREL &, KEF
SFMO B OERIZWEZ 5B ORI TH 5. &
FDO KRBT, TR AN S T DEUNNRTH
D, ZEICETRKIATHRNY., FEHRERRSEHDKA
FhEDERR EEZITTHMIHBL, HERITIIKE
MEIRINES &, BIEOKBRAFHE, REREHWTNOD
T B ARDRNIREETS 5 /2 E WS THA B D GRIBIED,
2019; KH, 2012). Z 0K, REOKRNLED S H
BN DIRINTHY, SFERNEZ I NZEITIT,
TTITHNNSHEFN, HEITH T TOME TIIEEM
DRERIZIFZIFHRORSEINTWAE CKH, 2012; ¥
w b, 1998) (G 18).

2O L THHIZABEHEIZIE, Dia< &b sl
D (OWTIIERCRICTE S L D 72) HUBIZBWT,
SRV ARERENLHOFIZADHM THo /- &
EZ6N5S. ZNOHEE (1993) W K57, 1FE
A EFHOFREICEER S W IR =R O FIVREIED
HLUZOTHAD., ENEZILEHMOLNHEARIZIE, K
ERFEEOLDHRIOYTINOELMNAH /. FAMNK
BB BIEZ 2 5 D1, EEIYED DA%
STERFLEENHMNILAZETH S (CKH, 2012; ¥ v
rv>, 1998).

B

HAERAD 13 5 14 HEITIE, SEETRES >
L OBRBMTIFED D, BHEDENT EITH A
ATz, I N= O EFMF )RR W ORI &, 4
BN CIIHEOH L W77~ (EE, 2016).
ZORLIRTNIZE S N EHITHKN SHA L > DD
MWD, ZOENSHANTIEICES DI EE
LT %.

itz BIT 2 2R oIV E I FICBET 2 ERNIE
EAERY SN, DI MNREPHEEOHIZZED
LBERDIZTTHS. A% (2009 FHHOREMIC
HTL 2N DL IZBIZENNZFET, DLAKD
HOBWE o EMEDTTWS (F19). g A
OEWIEE LT, (K] oz A -5 - K-8, (K]
DG e JE R AR - PR - s, [RE - B e - -
NG Mk - S - [IEPRIYE] I3 - - H -
He - R -0 -8 - HEAREEZIT TS, XK (2009)
B RS HHIIN T TOZER o FINZILHZED S D,
HLLIFLHOFENTH D, idH L <iFilir &5 Zef]
12, ZEIYIN ATy DRV EEEICRRL
TN ERNTVS (£ 20). HAE F—t2 -0
FEEEESEHOLIAE HIL, SHOYIVICET IR
RERZEWBFLET 7225, [HENDIED0 0ICACRE
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RIEMEEN S OBERREBNIZ Lo iz] EBXTND
(L8, 1979. p. 163). ZLTRDM>2bDDEL 7,
PORPRE (BEAENEDRZENEEDOBEKRTYIL
HifFMNTWE), FREMENS AL [KKDT3] (%
W<5H), ZEREEICHVWONZEOEF—7, M
OHIL EEIHINTZAEDED), N, IR CEHE),
HIIVHEREZ>T2ENWD. ZFLUTZARCYILIIRSEED
HAANSIZE<KBERINTBE ST, DLAESDOXNH
EolkEbRTWna., KE (1995) & [14 4, H
FIRIFIE LA EDGE, AL S N7 BRI O HITEN
TL 5] LT, %o AMttEO—EEL T TSIV
RE] BHINTWSEFEENWS, HE 13 o
HEE THIWBIZLDKBEIIANVE KRS /EEE
5z, PEBEHMICAER LT FHFIEL < DHEZFKIC
Lo THMINTNWS, 2L T, hitoZR I AT
EOHVDETERED 7= > 7205, T F HFITHR,
HBNEIME, SNEORBIE>EBRRTNS. 25U
T2 EEZ, UREOZRFILNFAEE L TIE, Wi
ANBHEN S BEWTFEE 2 DN END ZEZEHE
LTWwa sl bns (E21).

— 5T, SEERROIER E NGBS RWE - L&
BBEIL, FHALBE TESRE A O 2R > FIVBHinNn T
W3 (JR#E, 1979; KH, 1995). HEFELWEEOD
IBEICALE T 5 AU B D S R AERB O T TH D,
BHEETRIND ZERh<ZFFINERL T E
Eiohbd. Fiz, LFKRR 1842 FEE SN IR ER
EEOBERIZICH, SEHLESDR O PILIHNN
TWa, WINHEMTH D Z En6REZEKD DM
MEOVBNSEDTHAD. BEHEOZRFIVE, 18
HRARENSHTORICHETHLD12720, 19 LI
B3 EFERZTHEOFIZHOADTLBEDITko= (K,
1996). FhW I, 19 i RIIFHIEL TL
£5. WARKOEFIRMFIRM G =211 BithDiEE T
H, HEODEBEDORIDZEZVZUBIT T, KENFZED
F72 <HENTIERT RN ZIR >INz &0 S (fiil,
1977b). N B, WO THEEX A HNIL
ZHRYINBABIZETASDTL B I ENHoZEND
ZEEEELTHED, WINbEELTHIENS DT
B, RN THEREIN TV EHRTH 5.

FEABORENRL KICHBE> R TH 2. /2
MWRLEBN, FHTEFOEITO>TNWT, DK INH,
A1/ 2EIFIULDLZ OEBENTHE I N THEZRTY
Hotz (FIE, 1969; i, 2018). ZEWIHIF - BHIE
FENT OREE (&MSF) 13, B, & D DUTEERT
DEZHMLTWEZEEZRML TS EIN, Ehmm
MEERFD 2 LizEnSiibiany (i, 2018). BH
T [NAICEREST] b0, BEEEESCR TR
o EETIIARRENTFONTWEEEZ OGNS, /2

N—HT, FEHEHFHICIDZELOERDS, BHERIZL
W< ODRFEDHEE-BICKDERD EWV o FZREHAD
DR AISNTND, YROBHEIIEEZERE L2
REMHE, REPFLOHERBRFONT Ty RTH
D (P, 2009), HHWEEDZEINEDDEBICHED
REMHED, ZORELIEBEOFITEEL Tz
DTHA5.

S

LPRFOMEE o 72, £EARGCH T IV T ZADIR
FIREREEDEDNDIFEDRRICEDN TV, 72
BILP KRR A D 70 £ 5 80 FERNTIZIFIFE D AL
INTLE-o= WE, 2008; KH, 2012; ¥ v kY
>, 1998 I, 1991). BIEICHER 2 HASH O EH
2300 EREL EICIIMS I nold, FoRHdI TIZ
—ERFROFENASDTWENSTHS GFE, 1997).
Bz, ESGEE TS 5Bl 17 Al EIcid 2
FROEN, b/ FaEOSBEBNRE L TW=28Aa1#
WX TSN, TORICHED T FHNTEDHA>
EWD (BA, 1998). Z OIHIO Mk EE
P ERS HAZEICKARE (Y h< >, 1998).
KELRIMEBRLAEEMIT, HDWITHTO®BIT, BL
WIHEHOZMIC LT, 77 A EERATICIE & TR
ROFNRATE. ZOREE, HARSH T IE D H W
JNOLENEFET S LD CKH, 2012). 1650
FRICIHADFEAMIZTIZEAELDN, 1660 FHEHIT
BELMCTHEMSEBL T, MEEIRIFEAERL 2>
mEWwbhns, 17 R ROEFRET [HRILKBK] 25
W ZETHARRRELD, [ZOEOTOSB/\E
TR 2] EERRITES>THWEDTHS K
M, 2012; v b2, 1998). =D, 1666 FEIii
HEIFIC X BEIL)ESHE SN, IR OREH 2 56
LD, BE#ETIE [KR—FKE—D] LEbN2I1FEH
LLEHTZRE, SHTHRMOEERNE SN,
HA CHMEEN AL DORREEABT IDITRS
DI, &0 <ILFRACKN S HBRERYIAIC NI T
DZETHOT-.

AHEEAAOBRERR, AOBIZEBRVILEL T
S FTREFERELTOEENKRENS . ARIT
18 R, A N T AICH WS IUI LD /228 (T2,
1991), AHANTHREIE L CTEAIND DIIHZRS%
D20 LT A THhETHD (FA, 2012). THI
AR ZATNE (IEED DfH TV 4 Kok k
HZ < EHRBRRBIKEFEL TBO, NEoik 252K
EHIHEME —AT, N<HATEHAINTWZ, fFE
ELUTIEHKOMICERIHOBM B AL N FFITAS),
JERHSIL AR HAE D 5134818 (& THBATZAIE -
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FEEDHT - KEMRE) 2, RUKICHWSND X SITR
% (FA, 2009: L, 2017). MEBHEEZEZ T 720
He & dbEuE, NEE< OIS FI3LWEFET,
HICHFIHIN TV FEERBEHERT 57201213,
—EDEGH RISz, {LFEFICFREIA
ENFmOEKEL L, 2O LzIuEF &R AR
TLEEMOEDETH D, Flozhid 17 ikl
E—27IZ#EL, 18R EETOHRICEN &N
(FA, 2012 : ¥, 2017).

M (2012) 1, BINEHEDREAREESIL
BG5S, 20 HHREASEORHHICIZ BB L ZF 500 /7 ha (&
MBHEEDOK S 70 1) FEDFHENAARICIIEREL
FHNLENEZENX DIZDEMITIEN 25D EHEEL T
W5, 17 KR, HERCHEELAEZZ VXL L - o
CRIVIRIATREDH T [HESRRRbDOEFIAT 20
T, HRICT2DIMbEIIIBRN. BHEE T 50
BEOMIF-K VIR EMET S, BEHBAHVDH D
SBIEDTIERLLIZT S, RITEOERDBEDT, B
FOIEATHBL, HHAREDTIHRICLTEY 3]
EEZIHBLTVWEA (>R, 1977), % 2,900
TANZEDOANOEMATZHA (GBEE, 1993) A%, Wi
WCEFEEREIfF- 7200, TOEEEEATVWSD. Z
S UEBERFEMAFICES T, BELHRRD EZ5M0
WIEWILE A, H@ELORWEMK, &25WIEEEICE
ATV (FE - FE, 2012; /ME, 2012; FA,
2012). SEFOHAEIC X D HFE A+ = ROF S
mETH, RENABBITYTHD, < OEHPE
AN TS, ZoXDHEIE, 5 THhHEZK
THEEZTTHAEBICHRTHIENTES (T
1991; #4, 2009a). BEIEMIE I DFTOHARDF
B3, BELREE<KBERIZBDESZDTHS.

JBAE - SSURM G DAVE,  Hp LW PN R A e
T, HMOTEIZEWRRNSE I > Tk (T,
1991). ZUTERHANEI NS HAROH LM TH D
ANORZMNS =2 &, HiEHls %2 LI & Kidh
DEEENRNNTE ST &, PEILMTI /72 5 #lgkici
RINDEMBEFR R TN TWEZ &, ME NI
PR CRE NG R o2 2 E EBBRLTNRS. 0T
NHRELE L TREDHRDLETH D, Tz &
ZABIEDS HMEROME B Z BV CKH, 2012).
E 2RO ELH, T NS RS, 13T
IZR DT WIERAEDILMIN 572> Tnws (T,
1992; KH, 2012). 1850 FEHOEEREHA D E, T
NS OHIE ORI N EFRMMPZE L, T, 13
FiiZa ETEDNTWS (R, 20093, p. 4. =ik
SN RS LT HRENEHARICHELEL, HE
DFFREDR NN Thiaho=EBbnsENICiE, =
ROPFINOFEENT EAEREIZE > TWigy (FIE,

1969). BICES VIV OHEEGI A, THOMAINES /-
MEBNDT, BAETFRHZDNS2STL 2HMHN
SHEWNKROTWZEWS (FHE, 1969). BEHATIIK
EREIENLDN D TR TH, #HEEFIFEHTY
BN DT, YO DRI HTNTHE
SINEHRHICEHCIAD SN TNWEZZ EERL TS,
1543 FICHEFE Ik U2 8kigld, B4 BB O
EHRESEZ, NCEORNBHRABER ST 720t
RKOFFODFEDBREEETHRIN, EEE L TSk
N7 (FZE, 1969; M, 2004). =K >HFILDOFFM
MEDEIDIBEDESTENTHBHH, EDOHETDFLEIC
bR THD OB EMEL 2 LW S NAEHA SN
HOERICMET 2 (T, 1967; JLHE - /KB, 1973;
AL, 1977b; B, 1977; SEEE, 1989; LA - FE,
1979; (UM - (hA, 1983). £HTZHR > HPILETD
A, A XEMoTIEBWETST, EHIETEDTHE
LTLESIERDD, TOHE> THLHEIFETHSE R
L, =BT OERIEED TV IYMED S (K
1992; T¥ 1977). HxF¥FH20WIFHENW< I F
EXIENDANZEADOHERD NS, BMADOEFANL
Z, 1EMS 2FEHEMTDE2HNS SEHENIFTIESE
BITENS SVWETHETEZEWD (G, 1992). =
RTINS EFTAEET 2O TEBRNELERLTL, &
EBOREREFEZHRITHOTHNEZEFELLT WV, T
N EE>TWT, HLTA5ZEEH>TH, EIn
ELIfTo>TLED Z &3 (Knight, 2003; ¥ 7
RFIVER, 1986). =5 LBUENZHROMMELRRIT
Lz Bbns. FICEARNDIL <125 BN E i
ThHIL, 1 X EFFITEMTEW BT 2HMMET I,
SR TFINRTE TN o 2D TldiaWnwiz=3 50, [H
CZ &, H<HBXORRNMNSHBITEEM4Eo72EE
ABND (E 22). ZHRTVHRA /2 ITES T,
Btk - ZEILDPEHMO AN ELWERETHS. ZL T
SRV ARA IR0 HRICERBE B89 5
(BBi4, 2010, 2016b). ZNAZR > HILAT AN HIT
SOSBEWRHICZZHEL, R Ph A/ E
i, L TR ARESI NNV DO THHEZHL
7z, TOEVWEHESLEZDOTHAD.
—fEORIBITEL, EEORAD D L L < B
INT= FEDNEREN IE DO =D BAITIE L < OENER I N
FRHINTWEZENDbMh> TS (R E, 2011; &,
2010; A, 1993). HMANC K H#MEFEHII—EL T
BHENTHBD, BMEHIEOZDITIISHREDDE, H
PRI R O AR SNz BEREREEEAE L
7, BEMMENBI ES5RVWEE, BELHIUTEROM
RAMEFE Nz, K0 HEEDF > TWEROEIZIIKR
EREND DN, TEHE GHEOHARENSFHBIRO—
) FAE#E 3 TATIE, HFORED &L T 80 i
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ZHHL TV @ 2010). FHICKH LT 1863 4
S CHEENEEICED TW MBSO 158 #E,
1838 FICE Lkl & L TR I NN 104 /2>
7z £ 20, BEJUNICIE 1,670 IEDRE L 8 H
D AMNHEZD 36H#), ERTZENLDBIEIEINTEL
hoEbnbihd @, 20100 (GE23). ZORHY
BREATHD, BEICKDZEHNHL B> TETWE
2, HEHEIXDIZD NSO ELE S O THED
NTWe, £REIC, BREORERE THTO Il
NOEBOMETHIL 2D E, BATHS > 5%
EHIO T T, RICKDBEREAENEETHD, #EE
EBICES TEBEZMEBT 2 ZEIFHFINRBNTETH
o7z
LFRARDRFO DR TIZZR D - 1 ) I hisE
MOHmOREEE 5D, HILo 2k ¥ O
FHTZRN, ZFLT/UdF0FVY R, ¥XF, =K
CHAFHIBEN, HERELAVWILTHLENS
(F2E, 1963; =ik, 1994; %, 2011; i, 2018;
%Rk, 2008) (E24). ZiUud, FPRfTON-HEN
TRERARTII RS, EFELDPORVDOELRED, F
ENAEET 2EEKIENE Z >/ & EBBEBRL TN
HEEDLND. DR )L & R 72 L s 1
WCWETHADIZRHEIADRYF I UIT S, IF
EAEBEYORIZIIBENTIRWNASTHS. ZhH
WZESDTOHELWERETHDEEEo /M (77
RFIVER, 1986) 1F, ABEELICIFEEAEGFEELR
Mol BSIZUNEZ TOWEWERMKTIE, koW
NOEFIIR# >/ Bbia. LT, {LFRRH
MzBELERI TN A/ OHERDHEMNS
TR 8%, BIZE, BHER E TIXB Y B TR
DETHDIZ, WMMhSZR P hEENTETHREIL T
BEEL ThofioIEEE o2& (ERIESXEEL
T7 L AWBRT—F N—A, HEARXEREICKSE
B OBERFE 1000043228, 2008; TH, 1992) 7%,
1722 IR R H TR 0 N fTbi, 27,100 54
M5 ZHEL CHIESETLES (HP, 2018). MLl
BCEIRARETT > & 1ETO0 HEEOZR AN
HWEINTWDA, HRREEDOE B I3 E %
BOKSL, EMESTDLDICKEREZBNSN TN
o (FZ, 1963). EFORENFE I 2HFET, &
=B I 3RAERMO L TH D, HAEDEEIZEST
BRETH o= TN ZIEEITITEEN E~D
FAMEE, FEosNTwiz @I, 2010, —45T
NS OBRREDF S NN TWRLF - KAFTE O
HWHIZZN o= (T, 1991). O, —&k>Ph
A T HMFEITEAEEEWES L THO, THE(1963)
WM ILEE TLE, BFERO AT 2 HkBR T 2 ARIE BT
FICIEERISGE DWW TN SRR TN S,

LRI, SR FILogFEICKEIN TV AEEN
IFEA N OMEIN TS, FriBRAEHRKILEZ
U7=Rzick s [RabEefr] », BILEEICES
At h 20 PEILEREERL] R ENNRENR
HOT, [PiEEEER] DR E R -] G
25) R EDRMBREFICHREFIIMESINTNDS (T,
1969; #%, 1989; =, 1999). Wi d LFMIZE
FEI 2P HIED O LT, HEZE0EBEZRS, W
INTHEM ZSFo T EVND XS ThREEIN TS, A
DBEZ, NOEWZKBHFEOTFNILPHEIMATNLIZ
DN, TO UHABEE OIS RO L AL
BTN o Tz, TOREER, HHADN S FEILE Y,
FMNIEFEERClE, 1EEAEZR I DA ) 3 Dt
SHTOREBICE TEWVWAENTLE 2 (T, 1964;
PR, 2011). FEEHATHrD TUfTHON TV T O
EHIC K BBV, EPFICLMARSNREL/BE>TL
£S5 (¥ 1977). HHATIE, FOOEZIHEN
ZHRIHEIHIIBD, SHRZRIHESANDRL
RBHEVFITTRIIBE-> TWo =, FLTHIBIZAS
ZEIZIE, TSR YL ORFMITERNZHDTL
ML %, HEELTIAIBFEEHRINDZ DR
<, ¥-HEMEMICHEINS ZE0RVWEIPIT/Z>TY
DTH2 (T 1969; [, 2011). ROV EK
IHELTHL &, L OB S 1 2 &AT#E T3,
BWED SNEZRFIVD, ANDIEEF D 7= g
BED &SI EEE LT, &EOEIIE L Tz (FHR,
2011; fatl, 1977b). ZEEEMICAHIUL, —EL T
SRV OEEMIZED L, ANVEDOREEIMEDH
TR OHULRN 51, BI T SNZEEICZS> TN
72OTH5.

FAEORERIIS EIERARTHHINTWED, K
BELTE, Ficohoohear /o ong<fibnT
W7z (F, 2011; {£7%, 2008). 16 flfdn 5 17 fitid
I TORRIC, S hRIZEESREHOEEN,, 1T
i ANTE), BLETESNAZREEDES, 1
FEAWZEMGREDRD, BV D ERHE, &
YLABRENSETHEEBTIENRAIN TN (1
A, 1937a, b). ZHRCTFINOEKIZ, TOMENK
WO TRIBIICREENH VD, EITELNDITTHRL,
B M7 o72&0wS (L, 1977b). L AR
PINEM TG SN0, EHELTE>2 (T
1971, 1977; J5#E, 1979; =F, 1999). K=
RPNV OHEOBREZIZIRIERARICHNGN, il
THEITNTWE, AR PV OEPRIEREDEHRS
N7-. T (1986) X7 DR FENTTHONZELEZD
1%, EoMiETHILFRRPHILIETH D, ENLiAi
SR TIRA Ty, FYRBREQHENEDN TV
EWnS. BHBLUBRORAARLERBOFEZ B0 5 O &
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WO T, YF/IUFR, ZRHEVH, T2, N>
RU (ABHEEEESH) BENEELRFTFHARTDH
D, IO 2RIV S IF EEEEY Tldiaho 7=
ZHRITDARA /T EDITHD (FEE, 1985; ALl
1977a, b; ®E, 1977; UA - 8=, 1979; (LH - (L
H, 1983). ZiR>IHoA /T INIEMEE L, =k
SHINZBEOW T3, DUAEREDOHESNAMN
HYETTHROSNTWEDTH 5.

B SR

HARMNSHR, KIE, WEfIC
NTWEANONBUORESEMECZRHTH 2.
1800 412 2,800 A AZ > 7= D75, 1850 4Ei2id 3,200
AN, 1900 4EI2i 4,500 A, 1950 Fi2id 8,400 /7
A«&%ﬁbfmé(%a 1993). HHIBHEFRIZ DR
ELod > TRHITHIENES, & S5ITIERFEEESHR D
ﬁﬁﬁwﬂTf BRI E TITHADHMIIHIB L T
Wo e CKH, 2012; # v k<2, 1998). 9 CIiZil
FRN S, IMkORESZENICE> Th 63N 51

MTF T, —RA S

WE - ks EORBRBRIIEMINTWT, HBEFD
1896 4 —97 I =16 GulIE, B, ZRkiR)

ERNLE W, SEAEREZEET 52 E LT, ELRAe.
FAREEICHR DA TV, N2 AN, TRk
WS BMBEOFERIC L - T, HHIE 51Tk
N7z, ETSICHIE - HEBALROEBAKDILK, Z0%
DEREF D720 DRELFIFE, HARDFHRMKITESR
EINFEThP->EFETHKET S (KH, 2012).
HBORED, BAROHFEKICE > TIIREORRZ>/- &
INDM, 1900 FEO LR AR DR R T,
FRAMFEAS 2,030 77 ha CTRELEED 55 %, JHEFT
930 /5 ha T25 %ITE T/A>TWw (CKH, 2012).
F72 1894 FEITHR S N2 LI KBIZ OMiITiE (7
MO BHARATELNTNDEDIL 30 %, HRED 70 %
WL G2 TH2] EdRNEZH0NHEH T &
HENTINTNSE., DR FIICE> TRFD I EMNT
XHREN, MO TEEINTVWEEZZAOGNDDTH
5.

BATE N 5 REFINC VT CO BRI, /NEMIIERIc ST
72N, ZARZHINBEED TR DAL /T vhkER
HOBMIFEAERD Z EDRWHAL > GEIE
M, 2006). LT, WEIRINZEERKRHERE %
R0, BEHFETRAEBESLOEL, HEEEINRD
RBig 25BN RN o7= UM, 1012; KH, 2012;
AR, 2012; R, 2009). BNZHMNELERSEN
BFELBWHATIE, BEOBRERIAKREIXEITT

HEENE MO (WAL, 1977ab; &g, 1977; HE,
1989; ¥, 1984; E¥F, 1985; F¥F - LB, 1988;

(A - M2, 1979; (UM - (hE, 1981). FIAIE, &
BE R OFWIR R TR ZH L, ooF 130
TATE . SICRIUIA 7 TN 5 THNEDT,
FNETO THWEEWS (UH - IUH, 1983). Z0®
Wi T H R YIS FEB VDR R TR
2 . JEN—HT, RBETIEZHENT]1 HTHTEBHE
APl EMBHDENIFERBRINTNS.

BRICA D ESMMmE N, FIIE T — Ao
7= (ZF, 1999; HO, 2004). S5IICIZEHDERK

TWENLL, WO E L THETIGIE N,
ATTIRT >, AFF, JUYF, NCRY (LYY
EETEIH) RBRENKBITHEZIN, K2 Ih01
JUUVIIREREMNSIZEAEZREHL, AEHATH M
B, ERBELICEDOL TWo 2 (T, 1964; =i,
1999; MO, 2004). ZR>AFHINMELZOH T
DR THD GEE 2018; F5A, 1981). ZHR W)L
DEESLHIZZTDOEZ DG LIRS, #EH
ELTHRIETREIINTWE (R#E-/KE, 1973; =ZF
1999).

ZR W)L OB SR BT % BRI R S S
SHNHEDDDIIZOEMN S TH S, £ 1923 FITHR
REDOERBE AN, HEAZEOR - )T - B
CHIINAEBOFEIIDOWVWTOY > — MR ZTo> TV
5 (AW, 1974; =7, 1989). 95 %OEERNH D,
JLEANO TSNS, UE, Wi, ZL THBOR
ABET 1,137 7O R IV EBBRNETE SN
. ZTOHOK 700 T [E], 60 »FiiEEN [,
FLT350 7AMiEEN [£] EDEETHD. £L T
DEELRZBE L] EWS0H00 15 » 7/, [
ZHBD| N42 70, #MLO2DH5] 13T H
1 7HOBHTH-. BIEMHEEFEX 21 » i 5
INTVD. 20 30 %, BLIT/e-> THEH (1953)
NHAZEOEMKE EFEFRICBELTY > — MR
HETOTWS., KR ELT313 »Ar, #iEd SEK
15,614 EHE WD EMEEF SNz, LEF O/~ B DIF
R, TOLLBICEMTHMAFINTEEHLZ2F
I ORI E LT B &, 2 OMEEITHE/NT
T nnhEEbhd (EH, w%azmm.mf
NICEXEEED S EBILTHIRA TN EANLEBIZEST
%,:$>f%ﬁ@ot;ﬁxﬁgtwﬁwﬁ%ﬁjt
DTH5.

ZO%, HAEDF— ¥ —OWMEEL>TNT
SEMN 1961 EM S 624 &, 1970 £ EFEOT > 7 —
FNAEZT> TS (T, 1963; &, 1999). Z
DT 2 — MBI EWETFRZEL TR HFILRN
ERTHEBONSTHHNERRIIT oD THS
A, 1961 N5 62 FDORFDEEZRIL 82 %, 425 &f
22,000 EE/ 5 34,000 EHO B BWATFE SN T
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T, 1964). 1970 £ DD F — F 135 &0 5 HIK
INTWRNWD, FEERKFBRERFEFTICTFEINT
B0, TNERHZIENTES. MEZERITIL6E % T,
1,228 O RIZH 451 @R O A& BH T, 738 #f
43,161 EHOE BRI N, ZHEBHRE L THN
B, BEHEENMEONZDDETTHD, TnaHicLl T
Kawamura (1973) 32EICET 5 & 72,000 EENAER
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SUMMARY

Japanese monkeys, Macaca fuscata, migrated to
the Japanese archipelago at least 430,000 years
ago when the last land bridge was formed
between the Korean Peninsula and Japan.
Modern human beings appeared later, some
40,000 BP. During the Johmon period (16,000 to
2,300 BP), men lived with subsistence hunting
and gathering without agriculture. From Johmon
Kaizuka (shell middens) many mammal remains
(N=4,666, minimum number of individuals) killed,
consumed and disposed by humans have been
excavated. Among them two species, Japanese
sika deer, Cervus nippon, and wild boar, Sus
sucrofa, occupy great portions of the whole: sika
deer 39.3 % and wild boar 37.7 %, while the other
species were rare. Japanese monkey occupied
only 2.2 % and were less than the raccoon dog,
Nyctereutes procionoides, (6.7 %), Japanese hare,
Lepus brachyurus, (3.3 %) and Japanese badger,
Meles anakuma, (2.9 %). Cervus and Sus species
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were found in most of the Kaizuka ruins where
mammal remains were excavated (more than 90
% and ca. 85 % for each) while monkeys were in
about 21 % of them.
not so abundant in the excavation samples from

Japanese macaques were
the archaeological ruins. Together with several
other pieces of evidence the distribution and/or
population of Japanese monkeys could be
narrowed down by human activities such as
hunting, burning fields and environmental
alterations around the human settlements from
In the Medieval period (12th to
16th century), the presence of monkeys was very

ancient times.

inconspicuous and they can be found only in
some pictures and private writings. In those
pictures and writings monkeys appeared as the
“Umaya Zaru” or monkeys accompanied with
horses in the stable as its guardian. Besides, the
monkey was a symbol of the God of the
Mountains or his servant. It indicates wild
monkeys were already very scarce near to human
settlements during this period. In Japan, large-
scaled deforestation occurred three times. The
first was the period when Japanese Tenno
(Emperor)-Kingdom was firmly established
during the 7th to 8th centuries when many
memorial buildings and large shrines/temples
were being built. The capital city was frequently
moved as the Tenno alternated and most forests
near Kyoto, Nara and the surrounding areas were
devastated. The next period was when the
reunion of the country was accomplished by
Samurai (warrior) leaders such as Nobunaga ODA,
Hideyoshi TOYOTOMI and Ieyasu TOKUGAWA
during the 16th to 17th centuries after prolonged
and severe civil wars. In this period, logging of
big trees was conducted in most forests accessible
to humans throughout Japan, for building the
As a

result, big disasters such as landslides and river

monumental buildings and new towns.

floods became very frequent. It is said that most
virgin forest in Japan had been cut down once in
the period and the currently well-foliated forests
in Japan do not exceed more 300 years old. The
third period was when the Samurai-administration
ended and the modern Meiji government was
established in the 19th century, which continued
up to when the disturbances caused by the

Second-World-War ceased in the middle of the
20th century. The landscapes in Japan from the
19th to the middle of the 20th centuries were
quite different from that presently seen. That is,
the grassland and wastelands occupied one-fifth
of the forest area (or one-seventh of the entire
land mass of Japan) and most remaining forests
became sparsely covered by pine trees and
shrubs. From the Edo period (1603 to 1867, the
Early Modern Period) it was recognized that
deforestation induced many disasters, but
increasing population and economic development
The need
for firewood became great and a large amount of

did not stop devastation of the forest.

grass and branches/leaves were used for fertilizer
mixed into the soil of cultivated fields and for
feed of domestic animals. The heavy use and
dependence on Japanese forests increased as the
population increased up to modern times.
Japanese did not have domestic animals for meat
throughout the history except for the ancient
period before the 8th century. Alternately, wild
animals had been hunted and utilized for protein
sources. Large mammals such as sika deer and
wild boars could have been the main targets, but
these sources likely soon decreased and small
animals such as birds and fishes became the main
source of animal protein. Japanese monkeys have
never been the main targets of hunting, due to
their secretive nature though they were being
It is
presumed that monkeys survived deep in the

hunted and consumed to some extent.

mountainous forests, depending on steep rocky
cliffs for protection where hunters with dogs and/
or wolves could not chase them. The arboreal
monkeys might find it difficult to survive in the
sparsely foliated forests and bush/grasslands that
occupied a great portion of landmass of Japan.
The taboo to take animal meat was present in
Japan beginning from around the time that
Buddhism was first introduced in the 6th century,
but it was followed only in the highest society.
The taboo gradually expanded and was accepted
by the general public from around the 13th to
17th centuries. This however did not stop the
hunting of wild mammals as a measure to
prevent crop raiding. Professional hunters were

engaged, especially after the middle of the Edo-
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period. In the Modern period, from the Meiji-era to
the end of the Second World-War, large wild
mammals in Japan, including sika deer and wild
boars, were facing the emergence of local
extinction and diminishing population sizes.
Hunting on even sika deer and wild boars
became scarce and monkeys were probably
hunted only by chance to sell as traditional
medicine. Wolves, Canis lupus, the only predator
of monkeys in Japan, had become extinct at the
early 20th century. The drastic change occurred
after the middle of the 20th century.

apparent trends of rapid expansion of their

It was the

distribution areas and population increases of
The distribution of
Japanese macaques expanded by about 2.5 times
from 1970 to 2015. Those of sika deer and wild

boars experienced the same trends. Because of

many mammalian species.

increasing crop raiding, monkey removal
increased very rapidly: less than 100 individuals
per year in the 1950s, several hundred in 1960s,
reaching to more than 10,000 in 1998, and
20,000 in 2010. Sika deer and wild boars showed
similar trends of removal: sika deer less than
10,000 and wild boars 30,000 to 40,000 per year
in 1950s and those figures increased to ca
380,000 and 450,000 for each in 2013. The
causal factors completely reversed the trends in
wild mammal distribution and population size: all
the factors that had affected them throughout the
early historical periods completely changed. The
Fuel Revolution occurred between the 1950s and
1960s, and the forest’s role of providing fuelwood
for everyday use, fertilizer for the field, feed for
domestic animals, etc., became unnecessary.
Besides this, timber imported from foreign
countries became readily available, leading to the
abandonment of the use of forests for timber
production in Japan for construction purposes. In
the remote village areas, human populations
dwindled and the labor force moved to the cities.
The natural vegetation reclaims agricultural
areas, especially those areas near to villages, and
even nearby city areas. At present, the number
of professional hunters have dwindled and most
who enjoy sports-hunting are older than 60. The
pressure to chase wild mammals off from the

fields has become very low. At present, not only

Japanese monkeys but also many large mammal
species including sika deer, wild boar and others
have increased nearby urban areas. Japanese
people have not experienced such a condition in
their long history. It seems that most Japanese
people may now enjoy being surround by
wildlife.

management program should be provided for the

A careful and comprehensive

coexistence of humans and wildlife in Japan.
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