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~ ~ 1993~2007 ~(7.)fJIB!l:~:!!H:~-:1~. f-ffi.1¥i:llt'&IH:J;Ht7.iff1:.lllfi~ffim1-r=\'-Jv(7)~i5H·lli.l t;, 

1.1•1:Lt.:. 13li467i/Ii(7)• -r=\'-1v1.1~ii(~:n. ;,;;c=\'-(42.6%), J?-it-.:¥ (16.1%), 11-r oo.5%), -r 
-t-~-:r (8.8%), 1,7 t:1/ ✓ (8.4%), 7'71 ~-:r (5.6%) -r:~1.1•-::,f.:. a- r=\'-JvlH!:, ;, ;;c =\'--r:1± 8~11 
fl c 3~4 fl I:, J '7-lr.:¥"T:I± 1 fl 1:, 17'-r"T:I± 4 fl 1:~1.1•-::,f.:. IP · :kru!Plli~ffil:;131,,-c, a- r=\'-Jv(7) 
~1;-cf-ffi. Ir;, r''J Ar :JJ7:t 1J-c(1.)rdH::k ~ t..::f/il!l±t..1.1•-::,f.:. -~ § ~~1,,f.:1:.~.li 15 li HHfl 
c Lt.:t,;.g-, •- r=\'-1vttctili!H!cc(1)r.JH:ffillllll!l~1±~cl6t;,nt..1.1•-::,t.:1.1t, *~ El 7 liH.t~c Lt.:t1;.g-
1:1±ffillllllll~1.1~cl6t;,ttt.:. a- F=\'-Jvftl±lll!-lffi:(7.){ft~ft:Jt..1:..li!.ttffi~c L -C;ff)fl cffli5'~tL-C;l:31J, ;it;: 

~:lll:1±4-{£'.(7.)ltftl:;l:31,,-ct~il.--::>.:: c 1.1WI~ ~tL7.i. 

a- r ~ ,i., c 1itJJ~1.1{ie:11'1\-J: -e]!i1:~1.1•tt -cret:-t 
Q.::/::~~~TQ. ~<(7)W~'1J~;l:3J:U~w~tJJ~ 
1:;131,,-c a - r· ~ 1v1iJEt:(7).:£.~~l!f (7)-01:: t,.-::, -c 
1,,, Q ( f§IJ x. Ii', Seibert and Conover, 1991; Fahrig et al., 

1995; Clarke et al., 1998). B ,t;:-e b 1998 ~ (7) 1 ~ rdJ 
1: 11 ~37 Jjjjj{(7) 7' ;< ~ (Nyctereutes procyonoides) i,I 

3c jj $'. lb: re L t.: /:: =HE 5E ~ tL -C ;13 IJ (Saeki and 

Macdonald, 2004), a- r·~1vliff~t}J~(7)*~1m':!!1! 
~:i!clt)Q 1 x. -r:~m.-eE.i t..1,,,r .. ,m1:: f..-::,"'(\,,'Q. it.:, 
ff~tJJ~l:M-t Q 3<:jj$'.tb;li]fijllij(7)f_lil_~, A<iffA..(7)frI, 
~(7).ra-etr .. ,m/::t..-::,-C;l:31'J, a- r~11;1:!ffl-tQ:5t 
:tli'l::M~. ;13 J: U1,,,;b19>Q.:c.:::i a- 1-.-i:01,,,"((7)jg¥~ • 
$'.f§IJ~(7)ljlt I') i /:: clt)i,{~ ~ tL -c I,\ Q (ie:11'11-~:lllvf~Plr 
.:c.:::ia- r:f1t1lH~Jtf,;, 1995; ftJlJ, 1997; :k~i:illi 
1.1', 1998). 

ff~'1l~*~1m':!!l!l:;l:31,,,-c1i, ~.\i!,ft(7)MgM~. ffi 
M~t..tJJ~reffi!t1t£,t;:~-ej(1.1•-ttf..1,,,. Lil•L, lffl'M', 
ff~t}J~(7)~.li!-'1Jf/iJ-=E.::. 7' 1J ::., ::'.fli~~i:t.. <, J: I') 
flti-ft!-eiE,tt..73#:;1.1t>.Jtcl6 i::;, n -cv, 7->. .:: tt i -e(7)~-:::> 
i,•(7)'ffli5'i:li a - r ~ Jv(7)~~~i,tff~t}J~(7)~.li!.~ 
ffi t.l!! /:: L -c ;ff ffl -e ~ 7-> .::. /:: 1.1t ff- ~ tL -c 1,,, 7-> 

(McCaffery, 1973; Mysterud, 2004; Saeki and 

Macdonald, 2004). :f:(7)t.:cl6, ,t;:'ffli5'i:li.::.tti ""t"li 
1::~~~t;,~~~ni.:.1::(7)f..~0~+~•~;1:3~7.> 
ff~lllfi~ffi(7)• -r~N(7)~m~w-L. ~t;,~~-~ 
ffiffll:: L-C(7)a- r~,1;~~~(7)-tf/fltt1:01,,,-c:f1tll<t 
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~11ax.t.:. 

]fi""t"je:fri:p 1:,t~ Lt.:~JElllfi~ffil: -:::,1,,,-c, ;fil~B 

1::li~E~L~. li(7)~5E~. *~§1::ffffi§*X~ 
f4H~ltli', ;,j.Ji!,i,•t;,~~l:fr-3.::. /::1.1t""t"E.it.:. *~ 
§ /:: Wffi § t<X ~ fJH: 01,,,-c lili(7)~5E1.1r-e E.i t,.1,,,tJJ; 

.g-#~l'J. :ttL~tL-=E7"''7ffi, *X~ffi/::L~. 1;< 
(Canisfamiliaris), t, :::i (Fe/is catus) 1:01,>"(liw/il:1!1: 
M~;,j./::Lt.:. 

llt'Wl?Jv- r ~~1:-t Q 3 1v- r c,1,,-r 1~3) 
1:;131,,,-cwliJ:1!1:~~tffli Lt.:. ,t;:'ffli5'""t"li, .::. (7) 3 ,i.,-r 
1:, ~,#(7)-A -e~7.>;(pf;WJII (2003) 1.1tffli5'Lt.:1v­
r 4 (7)~*~il-bit-CMt/r Lt.: . .::. (7) 4 Jv- Hi.:E.I: 

+~•(7)mJlttml:1:itli Lt.:. 4 ,i.,-r 1.1tID1:1t e;, :11.-t.:m 
P!Jli, ,:!1!/11:11!1.~(7)1,,,j-Jj.rp, Mfimm, :ktHtPIJ, falJW 
PJJ. ti.'m:11!1.~mirnm. mmi!@:m. ;13 J: uJltJ:i!@::11!1.~ 
(7)i!tJJltm, :lli:mPJJ-r:~7.> c~ 1). 4 ,1,,-r (7)w/il3!fllt'Wl 
I± 1993~2007~(7.)ra,, wlil:1!1:WlrdJli 1~4~, Jv- rffi 
!llli 17~53 km, wli!:1!1:ffi/1:li 2 lm/J!1il• t;, 4~5 Im/ 
J!1""t"~-::,t.: (fc 1). 

• -r~N(7)• • illttCmT. • -r~~ru (7)• 
ilfftU: 01,,-c Ii, -~ B (7)jjc.~1.1r+:5t-et..1.1•-::, t.: Jv­
r 1 (1)7-;, ~~~. ,1,-r 2~4 (7)7-;, 1:£-:11,,, 
-CMt/rLt.:. Jv-1'2, 4i:IHL4~. Jv-r3""t"li 
j{. 1 ~(7)w/i)3!1:7.1t~tffli ~ tL -C ;13 I'), JI 1: J: 7-> w/il:1!1:~~(7) 



~1. wil § (l) '.!ttffii:lxiR.. m :!Ht~ ti: 2007 1¥-~ ,r:f. (l) t 
(l)~jf-i". 

,1,- r 1 ,1,- r 2 11,- r 3 ,1,- r 4• 

ii\1:1l:~M 1993.10-1995.3 2003.7-2007.6 2006.7-2007.6 1999.1 -2002.12 

ii11:1l:mlllfH fllili!Plf · lllii11i ,U!m· ~m ,,;-.i,.m. flli ,,;-.i,.m. flli 
m •!Imm• JT · :k~l'.Plf l~Plf · llliiiim lllPlf·llliiilim 
mi»alm •JIJ;iifim -:1<:~:rm 

ll--fH(kml 53 43 24 17 

llfllllf(ffil/i\l) 2-3 4-5 4-5 2 

ii\1Jt;J!- i?l*IUI J!,-11f~ ;/fif;\'JII tit ;/fif;\'Jlf s: 
* ;/fif;\'JII (2003) 1:J:7.,. 

001. ~§JJ,,- ]-(l)fii:!i. JI,,-]- 1~3 li;;fs:-liJf~(l)ltffll 
§Jv- 1-, Jv- 1-4 li;ffifl/ Ill (2003) (l)ltffll§Jv- 1-"t' 
~7.,. 

ffll'Jl;l:tj:1,,. 
o-r•~tttM~tt(l)OOffi, :a:~o-r•~tt 

t v 'J r 11 A 1-717 :t 11 -(l)ooa,.:01.-,-cM~ Lt.:. 
**';1: o - r • Jvtt t 1:..~tt(l) 00ffi(l)/¥f~ilt*6"J; n 
J., ii\ ~ < (l)ft"t'li1:..~tt(l)jfl±\i)ttj: ~ ;ft. '"("1,, tj:1,,. 

~(l)~6"J. 1:.&tt(l)ft•m~tL-cM~tttv-:;r9 
A ]-717:ftJ-0)2-:J>a:"Jfitl'J~lft.:. o- 1-'.Jvttt 

M~tt(l)OOffi1.:01,,-c1;1:, Mi;t-t 7.lM~ttr-1ilt{f 
t:Jnt.:Jv- 1-2 1.:01,,-cM~ Lt.:. M~ttr-1 t L 
-c1;1:J1,,-1-2 i)tjmJ., 4 mPIJ <il:W-m, ~mPIJ, *~~ 
PIT, Mfiilim) 1.::altJ.i 2005 · 20061¥-!Jt(l)~~-l~M 
~tt>a:-Jfl1,,, o- r•JvtttM~tt(l)OOffi>a:-~Lt.:. 
M~t Lt.:ftli, o- 1-·•J1,,i)tJii:'Jlk~tLt.: 13ffil.:, 
~:l!t•-~1:.&i"7.l~~~L(l)2ffi <•o/*~~~ 

vulpes, 1 ,I "./ "./ Sus scrofa) >a::fJD X. t.: 15 ffi i: ~ 7.l. 
.:: (l) 15 ftli, Jv- 1-2 0)1:_.~ffi(l) "J 1:>, -=E ~ '7 ffi, 
;r,;( ~ ffi>a:-* 1 ft t L -C:f&1,,, i),0 o- 1-· • Jv>a:-1l;lt 
7.,.:: t i)ttj:i)>-:::, t.:fi-'¥- § 'a: ~1,,t.:fttt-e:~ J.,. 

o-r•~~tv-:;r9Al-71T:f9-(l)00ffi~0 
1,,-c,;1:, Jv-1- 1~4(l)r-11.:£-::11,,-c1¥f~Lt.:. 
v -:; ]-• 1) A ]-71 T :::f 1) - li-f-$!Jll. v -:; r 1J A 1- (+$ 
!Jil.ffl:11Ellfffi, 2006) 1.:£-::11,,t.:. .:: (l) 1) A 1-li~:,'tJJ)l/i 
(+$!Jll.ffl:11Ett!Se!?!.if~HUJ, 2000) (l)ilUJ!l/i"t' ~ J.i. 
,f-$!Jil. v-:,, r 1) A 1-"t'li!Jil.P-J1:.,\l!.ftl.:01,,-c*~(l)1l, 
··(l)·~~i;t,C, ~(l)4am~717:f9-~~L-C 
1,,J.,: A, liUt•*~1:.~; B, .m•*~1:.~; C, 
•*~1:.~ ; D, -tt*~1:.~. ~ t:J 1.:, 71 T :::t 1) -

D 1 I') b*~(l)'.ll,.Ji'.i)tf!h,t!l!IJlf/r~tLt.:ffili 1J A 1-
;;_(l)ftt L -C:f&:btL -c1.-,J.i. /W~l.::t.;1.-,-c1;1:, wil:l!t• 
.,.:1:.,\l!.i" J., 28 ft (+$!Jll.ffl:11E$ el t!.i*~~. 1992, 
2000 ; +•!Jll.~fl--liJf~Mrn. 2002 : m:£-. 2004) (l) 1 
i:> 8 ffi>a:-M~t Lt.:. /W~i),t;, Iii' Lt.: 20 ft(l)P-J~ 
li~(l) t ;t.; I') i:~ 7., : 11-*ffi 7 ffi, o - r. Jvl.::t.;1,, 
-Cft(l)liiJ~ilt-e:~tj:il,0t.:ft!tl.§ 3ft · Wffi§t,X~ 
ll- 7 ffi ( 1 i:> 3 ffili11-*ffi t 1!~), o - r • Jv >a: 1t 
1t;.,.::ti1tlitlvt'tj:1,,t~x..t:JtLt.:fi-'f.§ 5ft, ~ 
i!t (l) fii: ~titt · :ffi' 9-'ft i: tj: < , 7 71 7' -lf JI,, (Macaca 

mulatta) t (l)3°c~~1:. t 1,, "J lJEB"t' V 'J r 1) A 1-(.: 
1) A 1-7-;, 7'~ ;ft. '"("1,, J., .::.* ;,,-lf JI,, (M. fuscata). 

~ * 
1. • - I-~ J1,IJili!JLIJiO)fflfflJ£ 

o- r•JJ,,i)tlit~~;ft.t.:Pii~ffili, ;;fs:-liJf~(l) 3 Jv-

1-"t'li 13 ffi 345 ii.fi, Jv- 1-4 >a:-1!;6".>t.: 4 Jv- 1-"t'li 
13 ffi 467 ii.fi"t'~-::> t.: (* 2 ; -=E ~'7ffi, ;r, ;( ~ ffili* 
1 fit L -Cllt•. ). 4 Jv- 1->a:£-:b-ltt.:~£-. o- 1-· 
• Jvttilt~i),-::, t.: (l) Ii 1 5( • (42.6%), / '7 -lr .:f 
(Lepus brachyurus) (16.1 %) , 1 11- (Mustela itatsi) 

(10.5%), 7f-~7 (Melesmeles) (8.8%), 1,7 ~"./ 
✓ (Paguma larvata) (8.4%), 7 7 1 ~7 (Procyon 

~w~ ~6~ tj:~"t>~-::>~. wil:l!t••~1=.&-t7-lffi 
(l)~i:li, fi-'f-§(l)*ffi, •o/*, 1 /"./"./i)to-J-' 
• 1v-e:it~ ~ ;ft.tj:i),-:::, t.:. 

2. • - ,._.. ~ Jl,O)*ii!t:!t 
o- r•J1,,i)t~il'0 t.:Lfii: 5 ffit.:0_1,,-c J=I jjlj(l)o-

1-·•Jvtt>a:-jf-Lf.: (00 2). 15( •-e:1;1:, 8~11 J=I t 
3~4 J=I (l) 2 00)~11/H.: o - r • Jvtt(l) 1::- 7 i)t~6"J 
t:J;ft.t.:. /7-lj-.:f"t'lil,l=l(l), 111-i:l;l:4,l=l(l)o­
r.Jvttilt~i),-::,t.:. "7 ~"./;,, t 7-t-~?"t'li*W 
Wc:ftliffJ.l~"t>tj:i),-::,t.:ilt, jitijffit t~1.:o-1-·•Jvtt 
ilt'.'P'tj: < tj:7.,ffiinJilt~6"J t:Jnt.:. 
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fl-ti flit, 
it.!lHl '!;~7fl- '!;~7-•• 
JUHi Macaca fi1scata :t-J-ff+/'ivfl- =-* ;,+y Jv 
~ l::I Lepus brachyurus 7-lj-,¥fl- /7-lj-,¥ 
WJ!IHl Sciurus /is '/;<.fl- =-,t-;, 1/;,. 

,t-;(sf.J- :f,Xsm··· 
7'71 ~<¾ 7'71~< i.til:J § Pro9on /otor 
,(;;t;f!j-

,(,S,-1-;f!J-

,s,;;q, 

'T ✓ 

,(,S,-1-

Nyctereutes procyonoides 
Martes melampus 

Muste/a itarsi 

7 -J-~< Me/es me/es 

1/-\'::, '7 ;t- ::,;f!j- '' 7 I::$,::, Paguma larvata 

flllllif § $, :// :f4 =-* ✓ 1/ :// Cervus nippcm 

~ 9 ✓ Mullliacus reevesi 

• ;(fjfa}II (2003) 1:.1; 7., • 
•• j,t!l(§t:iisi' . 

••• fiJ!ll§ ;t-;( s :f!J-t:iisi'. 

30 

• 
I 
~ 20 

=t:-
JL, 
f.11: 10 

(DJ) 

---.- 9 3t=f 
--o- l9'!t=¥ 
-·-.t.·- -< 97 
···6·· /\? 1:::::.-::,, 
- 7-r!lx 

1 2 3 4 5 6 7 8 9 10 11 12 J:1 

~ 2. a- 1-·~1v(l),l • ffifi(1)$i!Hi:ft. 11,- I- 2 
~ 4 (1)7- ~ 1:~-::f < . Iv- I- 4 Q) 7- ~ li;ip"W/ JII 
(2003) ,: J: 1.>. 

3. a-1-':\'-JvJH:::tiliffltiO)m!ffi 
~AIBm~ttatL~-~. a-F~~atM~ 

at(l)rJJ1:fflOOOO~liBclbt:>tt~i.l'-::,f.: (~ 3a). ::. 
ttli, -~-i.)t$,1,,,1: 1b i.),i.),;b t:,fa - F ~ 1vai.)tj,' 
~i.)•-::, t.:m, ;l;JJ., Hi{-Q)~Q)mi.)t;(f;(E Ltd.:clb--C:;i;J 

J.,. f71J x. Ii', 1 I $1 Y t.::. * ✓ Y 11 (Cervus nippon) 

liM~a't'"li 44.0% (3.535 jjfj(l) "? ~Q) 1,554 ffi), 
15.7% (llill:.< 555ffi) ~{-tt~ttr!iclbt.:i.)f, t·~ t:> 
1b~-l-2~S~1.>a-F~~-U~a-r;~-::,~. -
~. l".7~~<1.)M~liti~ • 't'"~-::,~~ a-F~~ 
ti--C:li 22.6%~ i!iclbt.:. ;j(I:, :tlt~ El (1) 7 ffH:mh -C 

a- F~1vatM~fi(l)OO~~Nf~Lt.:t :::.0, ~:i: 
~fflOOOO~i.lt• clbt:>ttt.: (~3b). td:.L, :::.Q)•~ 
1:s1,,,-c 11>. •~•i.){$, < a - v ~ ,1,tti.)t1,>~ 1,,,m 
(7'717'"'<', l\71::Y ✓ ). {-Q)~"f:lJ- 1-·~JJ,fii.)t 
$,<M~fii.,tp~1,,,m (7-J-7'"'<', 1 ~'f-) i.)t~.clbt:> 

ttt.:. 

(%). 

Jv- r I Jv- r 2 Jv- r 3 Jv- r 4• 

2 (0.9) 

I (0.5) 

JO (17.9) 49 (22.6) 

I (1.8) I (0.5) 

3 (1.4) 

7 (32) 

33 (58.9) 79 (36.4) 

I (0.5) 

1 (1.8) 28 02.9) 

8 (14.3) 19 (8.8) 

26 O2.0) 

6 (8.3) JO 
1 (1.4) 

4 (5.6) 6 

8 (ll.l) II 
33 (45.8) 54 

4 (5.6) 7 

7 (9.7) 13 

6 (8.3) 8 

2 (2.8) II 

1 (1.4) 

(82) 

(4.9) 

(9.0) 

(44.3) 
(5.7) 

(10.7) 
(6.6) 

(9.0) 

2 

75 

3 
13 

26 
199 

12 

49 
41 

39 

(0.4) 
(0.2) 

(16.1) 
(0.6) 

(2.8) 

(S.6) 
(42.6) 

(2.6) 

(I0.5) 
(8.8) 

(8.4) 

(0.2) 

3 (5.4) I (0.5) 2 (1.6) 6 (1.3) 

56 (100.0) 217 (100.0) 72 (100.0) 122 (100.0) 467 (100.0) 

4. • - f-' :\'-Jl,fi C I,., •:,, f-' 1J A f-O)m!ffi 
11T:f9-BSJ:UCQ)m-r:ua-F~~-#1,> 

~ <' 11 T :fl) - D s J: u 1) A I-9j.(1)8't'"li lJ - F 
~Jt,.i.)t$,1,,,ffi[f'iji.)f~clbt:>ttt.: (~4). {-Q)~i.)•--C:, 

11T:f9-D(1)7-J-7'"'<'--C:tia-F~~ti#••$, 
i.)•-:,f.:. it.:, ~~MatLt.:Jv-l-2--C:li 1J7-.l-91-
Q).::.;t,::,,y11(1)• -F~~#itB!tt-CSt:>~ ft~ 
Q)ffi(tijl:~:I& L ~i.)•-::, t.:. 

~ . 
*~ltl!H:J: IJ, f-~Pil-wnltll!H:s1,,,-cli!llf~Pili-1Lffi 

Q)~i.)•'t'" ~ .>< ~. I ".7 ~~. 1 !? 'f-(1) a - F ~ Jt,fii.)t 
$,1,,,:::. t i.)tHA t:, i.)• t ~-::, t.:. ~00<1.)iWi;ilil!Jml:Slt 1.> 

tJJ!ft•~Ht-a1:s1,,,-c 11>. ::. (1) 3 fflli!llf~Pili.Jlffi(l)J: 
fll 3 ff(~ r!i clb-C 1,,, 1.> <*lfl"lHii.l•, 1998). {-(1) t.: clb, 

~~~t:>~~~"?~-+••Q)• -v~~Q)~m~~oo 
~~~mt~~ffi~L~'b(l)t~x.1.>. ~s. *~~ 
--C:lit,:::z t 1 .>< ~Ma91-t Lt.:i.lt, Iv- I- 2 't'"lit,::z 
13411!=-, 1 .>< 5f!j:Q)a- F~11,i.)fff• !tt-c1,,,1., Cl'J -. *•••m. *::i(l) • -v~~tiu!llf~Pili.JLffi 
Q)i:p-r;-;ffl:$,i.)•-::,f.:!? ;(~ (7914) (1) 1.1-m-r:;J;;-:,f.:. 

*~ltlJ!:--C:li!? .>< ~Q)a- F~Jvli 8~11 J:I t 3~4 
J:I (1) 2--:::>Q)~WH:$, < ff • !ttt.:. lliJ~Q)~:Jl!!:i.lt::.tt 
i-r:fltt~~!tt-c1,,,1.,, .!!P~. *T · J.l.J* (1993), 
Saeki and Macdonald (2004) "f:li;f.k t ~I:, $,*Jilli 
!llf91-tt:!ftffit.:~ ~ ~fi~J!Ht (1995), *$Pl Ii i.l• 
(1998) "f:li;f.kl:!i' ;<~Q)a- F.:\'-Jvi.)t$,i.),-:,f.:. ;fl( 

1: !? .>< ~Q)o- F~11,i.)t$,HJl!EBli, ::;.Q)~WJi.)t:5~ 

-ffillf;f,:(1)~1!'5(~Wl 1:~t.:-::, -cs IJ, :6'~-ffillf;fi:i.lt•tto::il 
1, ,~-t 1,,, t.: clb t :;;f x. t:> tt -c 1,,, 7.> ( $, *.li:lli!llf91-tt:!ftffi 

t.:~~~fi~~~. 1995; *$Pllii.l•, 1998; Saeki 
and Macdonald, 2004). !? .>< ~Q)~Q) a- F ~ JJ,i.)t$, 
H!l!.mt L-Cli, 4<1.)fij}JQ)lf-mH! t 5~8 J:IQ)rf 
9aMrJJ 1:s1t 1., rt9c.~ 7 s J: Uf.JJ1,,,-f-t·11> Q)~}E ! tt 
t.: fi tJJ i.)t ~ If I? tt -C 1,,' 1.> (Saeki and Macdonald. 
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so (a) ~,I 
40 

30 

tili 
20 

• 10 • 
ft 
(J) 10 20 30 40 so 
IJ so (b) it~~ • A 
s::I 40 

(%) • 30 

20 • 
10 

o--~.....- ........ -~---r----r----.----.---, 

0 1 0 20 30 40 so 
•- ~=f,Jl,ft(J)\!tlj~ (%) 

~ a. a - r -t-JvO)i(iBYJitt\!111,g-t :Jm!Ui~J,g-0) oo 
A -00)~~#-00)ffl~ff-T. N-r20)7-J 
1:£-::f <. (a) ~..11!.T '->~ 15 fflO)tN;,g-: Y = - 0.136 
X + 7.569, r' = 0.016, P > 0.05. t:.t!. L, JP¥-§ ~ 
~8. ~0Wffi§*X~fi/:; •• §~~n~nlffl/:; 
L -Cffi:-:i t:.. (b) -~ § 7 fflO)tl;,g-: Y = 0.876X + 1. 
759, r 2 = 0.589, P < 0.05. 

2004). 19-r"t'"li 4 fl O)O- r·-t-,vi/ 1.il'-:i t:.. W 
*•~~~1.>19-f-O)~MM~4-6fltffl&~n-c 
~ IJ ("f'.ffiS'g-g#:1-, 1980), 1 9-f-"t'"li~Mffj)JI: 
OObl.>fis~~ffj)Ji)to - r -t-Jl,,O)~:/.m~ b t:. G L "(I.,\ 
1-> iiJ~ttiltff-~ ~ nt:.. .1 ?-1t-¥-r-1i~M-1t 1 7 ,1,, 1: 
:1&~~ilt~1.>t~n-c1t,1.> <~•. :a~. 1987). f­
••t•~#ffiCL~~m~•t~~•-r-~. ~-0) 
i:p,f.,Mli 1-5 fl (~ •. 1978, 1980) ~"' L 3 fl 
<.~Fi§-. 1990) tm&~n-c1t,1.>. -+••1=~1t1.> .1 

?-lt-'fO)o- r-t-1v1i 1 fl 1:• <, .1 ?-lt-¥1:01.,,-c 
to-r-t-NttO)~~t~MMcO)OOS#~~~~# 
G~bnt:.. 1,71::-:,, ✓ , ,-r-!f'vO)o- r·-t-,vilt~ 
1:1,1-~1.,,0)1i, ~0)1'fj)JO)~m~~ 1: J: 1-> t ~i.. Gn 
t:.. 

*M*~J:n~ Wffi§*X~fi. **§, -~§ 
O)*ffl~~1.,,t:.t1;,g-, *fflO)o- r·-t-1v0)•1,l-t 1,., o/ 

r9Arnr:t9-c0)00~*8~~-~~~-:i~. 
v 7 r ')Ar li1:..\il.ttO)•j,-1:1,l-~il-t.>-f£"'.11t>-C{'F 
.lilt~tl.-Clt>l.>. ~O)f:.~. -+••O)i:p. *~lliUtffiO) 
v 7 r· ') A Ht~ffl 1: 00 L -c Ii, o - r· -t-Jvtti/ 11:..\i!. 

Cl 50 

I 

~ 40 

=f-
JI, 30 

Ii 
(/) 20 

IJ 
10 A 

i::I 

(%) 0 

/?"!t-¥ 

• 71-~v e-f::$17 • 
.'T✓ =-* ✓ ~:t.l 

A B C D IJ A t--;t. 

V ';I i-: IJ A " :h 'T ::j IJ -

~~ t1-r'\'-NO)i(i8YJitt\!IIJ,g-/:;.:p •• 1,.,7J-'9 
Arnr:t9-0)00S. N-rl-40)7-9~£-:1 
<. f...,7 r' 1)A rnr:i•J-liA, B, C, D, 1)A 
H'i-O)fflRl:~~0)~•~!3t · ffi~O)fe:~tt · $1l'ttil 1fft 
< ~'->. nr:t•J-O)illt~t/W;tlril•G~'-"t:.fflO)illt~ 
li*:SC~~!Rt 

tt H~tioc• L -C It' 1-> iiJ~ttiltff- ~ nt:.. t:.t!. L, 7 
-j--!/'v/:;=.* ✓ ~n"t'"~t1-r-t-NO).jl'/:;f...,7j-'9 

Arnr:t9-cO)oo~••~-•# • ~Gn~. f­
••0)7-J--!/'v0)1:.Att~•••-r-•<. •O)i:JlB· 
~tB-r-~PL-c1t,J.> <-+••JJit~Bl3f!.i~~IDll. 
1992; 2000). ~O)t:.~. v o/ r· •J A r n r ::f •J - 1: 
J:tL-C7-J--!/'VO)t1-r''\'-Jvi)i•i)•-:it:.O)li, *~it 
i)I7-j--!f'V0)1:_,\i!,tti/t.1.,, ••• "'('~1ffii~ tl.f:.f:.~ /:; 
~i..Gnt:.. =-*::,~n-e-1i, 1,.,7 r'JA rnr:1 1;­

~J:tL-co- r-t-N#P~~-:i~. =-* ✓ ~n~~"'(' 

~~1.>J:1~9~-t-•O)·~§·.J?-lt-'¥1:;J:t~l.>/:; 
:JmJJUt1:J:t L -co- r· -t-1vi11P~'-''ffil:~* L, ~O) 
J: 1 ~!lfttil 1*ffl1:~ 1t 1-> a - r -t-1v:lxi~ t 1,., o/ r 1; 

Arnr:t9-0)~--~oc•~n~t~~~n~. 
1:..lil. 15 ffl ~M~ t L t:.11;,g-1:, a - r -t-,1,, tt t :Jm 

ffittt O)r,lJ-C-fflOOOOSliB~ Gn~il•-:it:. . .:.n1:1i, 
1:.i.ttt:JmffittO)ooa1:~1t1.>r .. ,li .. at, 1:..lil.ttt o­
r -t-1vttO)ooa1:~1t 1-> r .. ,a.iaO) 2 0i1tOOS L -c1.,, 1-> 

t~i..Gn~. --~OOL-C~. :Jmffitt~1:.AttM~ 
tL-C~~~-bnl.>~ :Jmffitt#1:.Att~oc•L~ 
1.,,11;,g-i ~ 1->.:. t iltM:jjtj~tl.1.>. ffl&"t'"li:Jiliffitt7-
9 t L -C~i/f.~l!IJ::Jiliffi7-9 Hl=J1t,f:.il\ ~ilf.~l!IJ::Jm 
ffili1:..\i!J&ilt. <-ct Ar,JJ 1:t1tilf ~ &Ii'~ ~1.,,ffl•t1t 
i!filtr,,,lift L "(I.,\ ~1.,>ffll:M L -c liim'itffbn~"'· 
1:..\il.tt1i•'-'' t ~ilJJ ~ ti'-> 0)1::JmJtttilt-¼!o -r-~-:i t:. 
.l?-lt-'filt~O)ftJJl:~-cti£1.>"t'"~7:>?. it:., ffl.:." 
1:; 1::Jmffi0)1iit•~n:1:ilr~~ 1-> t:.~. 1:.i.tlct:Jmffi 
tt0)1JUS1:01.,,-c ~~ J.>f]i0)7- 9 ~,g-b-1t-c~;tlrT 
1->.:. t 1imft~t1;,g-i)t.1.,, t ~ i.. Gnt:.. 11•. RP-J:., 

- 24 -



~.IU!cc o-v-t-1vR(7)00i1H:OOL"ni, o-V-t-1v 
(7.)~lt A~ t,tft.::." c (7.)fifJJ.ttl:£-::11,,, -Cf.DH: J: 0 -r 
£iltil? J.i.: c t,tffi~ ~ ;f1..J.i. t:. c i. I!, tJ!i~Rl:£-::1 
1,,,f:_J:tfxl: J: nl!, I/~ -t-~(7J:11t¢;1 El• .J 9-lj-,fl:.1:t 

,-.;:-c,f .J :,,:,,•.::.*::,,1/71lio- r'-t-Jv~~ltl:< 1,,, 
ft"t'il? J.i bit i. G nt:.. -t"(7JJ;!l!ffi lillA G il'°t' ~ "'ii\ 
.::. * ;,, -:l 11 • 1 .J :,, :,, "t' Ii El Jth]l[._itt Hll il!ft" J.i ~:t.J 
t,tj;: ~ 1,,,(7.)t,, >b L ;tL~ "'· it:., 1(-=p-§ (7J o - 1-'-t-Iv 
t,t.fit~ ~ n~il-0 t:.(7)1i~~ c "' ·Hr!th•tt1::k~ < 
~Q c~i. Gnt:.. ~ GI:, :tlt!ll. El•Wffi§ ;r,;X H4 
c "'0 bM~!!Pm~ffi"t'li]l[i/[(7.);j<IJJ'JM";JfiiVfiltj;-~ <, 
i t:.,tt.t1t1Mf!"t'il? J.i t,tt:. /IJ 1:ffi~/ffiJi:iltll:1,,, iiT~tt• 
tUEfi>:ilttJ!i:tlt, ~M ~ n•-t < o - 1-· -t-1vilt.fit~ ~ n 
1:<"'iiT~ttt1t~i.Gnt:.. w._t(7JJ:11:, ~.111.ac 
·~-(7)00,f;f-, i:,J:U'o-v-t-1v(1J~ltA~liftl:J:0 
-r:ii1,,,t,ti11>1.> cME~~n. ,M!!-:kffi!(7.)PilJ~ffi1Ht~ 
M~cL-Co-J-'-t-NR~~--(7Jft00J:te(7Jffifflc 
L -C-t"(7J i iffl1,,,J.i.: c li"t'~ ~"' c ~ i. Gnt:.. 

WHITT J.ift~:11t¢;1 El 1:mb t:.t&if, o- 1-'-t-lvRc 

·~- C (7) r.1H:fflOOOOif.ilt~II; G nt:.. .: nli, :11t¢:J 
§~~t"J.iftllll±"t'U~&RctJll~R(7J00,f;f-, i:,J:U 
fi!th•tt•o-V-t-N(7J~~-~#il?J.itt!i:ffigL-r 
1,,,J.it:./IJc~i.Gnt:.. Lil'L, -t"(7Jffl0000-f;f-(7Jft)j: 
1ill: < , o - 1-· -t-1v (7.)~~•ilflllJ-llfM (7.)maftr,lj 1: 
.:Bit J.i~.ll!.Rffiffl c ~ I') {IJ,J.i t,, l:'1 t,,1:01,,,-r Ii~ G 
~J.i#iMilt~-~"t'il?J.i. t1E*(7Jffl{§-l:J:nl!, o- I-' 
-t-NRU~••mfflcL-C~Jfl"t'il?J.i.:c#ff-~;tL 
-C "' J.i ( :,, O :t -:l 71 Odocoileus virginianus (c£ 
McCaffery, 1973) ; 7 71 1/ 71 Cervus elaphus (cf. 

Mysterud, 2004) ) t,t, "' -r ;f1.. >b Ill) -ft 1: .to It J.i ~ 1¥-
1¥.J ~ ~.ll!.R~{t (7.)ffiffl c L -r ffl1,,, G ;tL -r1,,, J.i. B :,jl:(7) 
il:li~i/[~l:i:;lt J.iliJf~l:.to1,,,-r >b, 3e~:il:~~~T;f1.. 
~o-J-'-t-NRU~--ffifflcL-C~Jfl"t'il?J.i.:c, 
.to J: rf~.\11.Rffiffl c L "((7) o- 1-'-t-1vRli[AJ-fti1-J"t' 
(7Jllf*9°tll¥.J~.ltfxl:~Jfl"t'il?J.i.: c t,t~t, Gn -r1,,,J.i 
(Saeki and Macdonald, 2004). -t"(7Jf:,11;:,jl:fi!1-W:>b, 
ft.::" c (7J o- 1-'-t-1vR(7)~1J:.~ft~ llA t;,t,,1:-t J.i ~(7) 
J:tfx'iffl-c L -C A,f!t5ffl ~ ;tLJ.i.: c t,tWJ~~ ;tLJ.i. 

•~~~-r(7J•oo••~~u. *~•1~-t-#a~~ 
~Ul±lt", il?J.>Hi~J:.l:1t,J.iiiT~ttilti'ili<, M!!ln• 
W#(7Ji/r < ~JEfiT J.i~li.l:'AHtlt~ < -Cli~ G 
~1,,,.J c~t,-r1,,,J.i. li:ftl:, o-V-t-1v(1)7-I/ 
Ii, ~.to#iMt,t,Q.~"t'il?J.i 'b(7J(7Jft•tt•3'e~ii~J:/.r 
•-tn~ ff~!th-~ft(7J~•!th~~~-=-19::,,~-t 
1.i~~~ffifflcL-r~mc~i.Gn1.i. -t"(7)~/IJ, ff 
~JtJJ•-~-J;!![(7J-fflcL-ro-F-t-N(7J7-'/~~ 
~1¥.Jl:JJX~. ;f;fftt"J.ift~,h.-::1< l')t,t~tnJ.i. 

~ ~ 

1{~ .~IJ:·~-(7.)'iff4 ~m;-w,1,,, t:. t!.lt, t:.-f-$!Ji-l<ffl:!1t 
~m:mgH'!.,.~~ . .J 9-lj-.-:f c 11/-1-(7)~15~1:01,,, 
-C-t"n~n.::."fxff-1,,,fd!. ~, OOi!IDt~H£1l-1t,td!.1t, 
t:.9<:1t-tlt( (~;r.t*H ~v.7.), fti:4*il!r (i<t~:tc~ 
~:k~%i:M:k~$) jllij~l:mJ:f;L$ Lil?lfit". 

51 ffl Jt lit 

-f-$!Ji-l<ffl:ltt$ El~-~~- 1992. fttffi~.111-~;tii~f'J:!ilt 
wid:l!tffl-l§-'i!f. 79 pp. -f-$!Ji-l<ffl:ltt$§~-~~. -f­
$m. 

-f-$!Ji-l<ffl:ltt$§~-~~ (Iii). 2000. -f-$!Jl-!<(7)*~ 
_t~~~ff~~---f-$!Ji-l<J...,7J-'7-'/~77-Jth 
!!nli!. 438 pp. -f-$!Ji-l<ffl:ltt$EI~-~~. -f-$m . 

-f-$!Ji-l<ffl:lttl1Hfl (Iii). 2006. -f-$!Ji-1<(7.)•~_t~~~ 
ff~~- -f-$!Ji-l< v o/ I-' 1) 7-. r (Jth!jn;f;lli) <200611':. 

anll&>. 36 PP• -f-$!Ji-l<ffl:!t~mim El~-~~. 

-+•*· 
-f-$!Ji-l<~fl-liJf~Mfi11 (Iii). 2002. -f-$!Ji-1<(7.)EI~~ * 

Iii 6 -f-$!Jl-!<(7.)Jth!jn 1 Ml c i~7]((7)Jth!jn. 988 pp. -+ 
$!JI.I<, -+•*· 

Clarke G. P., P. C. L. White and S. Harris. 1998. Effects 

of roads on badger Meles meles populations in south­

west England Biol. Conserv. 86 : 117-124. 

il[~ffl:!lliJf~P.lr .:c. ~ o - V#iit~Jl* (ii~). 1995. 
E1~c(1)~~~11;~·-ta-::1< tJ -.:c.~ o- 1-·. ,, ::,, 
1-•~7 7 - . 132 pp. :k!iltl±lll&~±. JIU¥-. 

Fahrig. L., J. H. Pedlar, S. E. Pope, P. D. Taylor and J. F. 

Wegner. 1995. Effect of road traffic on amphibian 

density. Biol. Conserv. 73: 177-182. 

;fp';l/JII t'i. 2003. lUEli< IJ~T. mft(7J.i (-f-$ 
!Jl-l<ff.~(7)***) 347: 19-20. 

lii!i:Jff.=.li!~ · ~/E;Mm:. 1987. m:#:l&l:.to It J.il>t~ c 
-f(7JM •. 125 pp. #fU4~tt1if'<icffiHlif!-P.ir, JIU¥-. 

ilLl.J :$ (Iii). 1997 • .:c.~o- 1-'-~~!lnl:•~ L 
1,,,a-::1< l'J -. 238 pp. Y 7 J---lj-1 .:c.::,, 7-.H, JI{ 

}?,. 

*ril?it,h. • Ll.J:,jl::fitim. 1993_ JIIAA'm~(7J*;,, 1-· 1 ~ 
-t-wid:l!t (II). JIIAA'mWP1J:.f4~ilHc.~ 4: 45-50. 

o - F-t-1vt,t~ft(1):J&~ffil'fi>:ffl:&1:r-t~lllillA G 
t,, 1: ~ ;f1.. -r i:, G -r (Saeki and Macdonald, 2004) , A, 
fi(7J~J.!Ii"t'il?J.i. it:., o- F-t-1v~~p~-\tJ.it:./IJ 
(7.)~~#iit c •ittM~ >b, ff{§-ffl~l(7Jfill'.jl ~ ~ltl!-f­
$!Ji-l<"t'li c A, c'fibn -Ci:, G-r, .: (7),¢!, 'h4-fi(7J~J.!Ii 
"t' ii? J.i . o - I-' -t-Iv ~ ~ G T :n ~ 1: 00 L -r , Saeki 

and Macdonald (2004) liil:li~i/[~l:i:;ltJ.i I/~ -'f-(7) 
o - r' -t-1vt,ti1[~(1)~ I')~ Ltm~•ilr < 1:~$W#ilt 
f?:{Et" J.it&P.ir"t'$,1t,.: c ~ff-Tc c 1h 1:, tJc(7)?':i!Jn 
t,, G.llA ltl: t,,1t-C]![(1J~Ji'. Hi c T.: c t,t.Mz:(7)~ 
p1:0~t,tJ.i"t'il1>•'?.: c ~:i!15.,-.;:-c1,,,J.i. -~(7)-A 
"t'il? J.i l'J- (2006) 1h [AJ;/;jl:, 1MU-M ~ ~ < f;kt,, G McCaffery, K. R. 1973. Road-kills show trends in 

- 25 -



Wisconsin deer populations. J. Wild!. Manage. 37: 

212-216. 

Mysterud. A. 2004. Temporal variation in the number 

of car-killed red deer Cervus elaphus in Norway. 

Wild!. Biol. 10: 203-211. 

I'.7-tr 7'.. 2006. ih!lt (7)3ciflj.i't(, -+•• .1l. J:j:t:9c.!jt 
tlfi5}fnii/ij,(7).!jtfni.,t-Jt,?:ll-:J:,,ifij;ipt;,<7)f.:J: I')~ 

21 ~-
flit~=- 2004. +•(7);;.*llili-il.ffi - $(7)J.i}r-rw~ 

~int.:7-'E.Jt.:~J iw~•-14 pp. +•w...ll.i:J:t 
:9c•!lttni, -+•m. 

:;1cintJ~z · ,J:J:'MS!!{J.!IH· • !tlm ~ (ii'I'). 1998. !l!f 
~iJJ!jt(7)3cifli.-,.i'tcM~ - .:r. ::1 o - r.-,.tzalb. 191 

pp. ~tmiri*5F~ttf1Hr*, tLmm. 
Saeki, M. and D. W. Macdonald. 2004. The effects of 

traffic on the raccoon dog (Nyctereutes procyonoides 

viverrinus) and other mammals in Japan. Biol. 

Conserv. 118: 559-571. 

Seibert H. C. and J. H. Conover. 1991. Mortality of ver­

tebrates and invertebrates on an Athens County, 

Ohio (USA). highway. Ohio J. Science 91 : 163-166. 

~-.li~!l!f;,J.•!lttnit.:ilf.l ~ ~:fr~.wl*· 1995. v' it· 
~(7)-~ilf.l~. ~p~ ~-.li~!l!f;,J..!jtfni~ilf.l~ 
~:fr~.wt*, •mm. 

~• ~- rn~ ~m••~8~Q./?~•~.1:Qa 
#=tlt~c. .I ?~~(7)~!H:-::>v>-C. ~ 11 IID#~'iHt 
~"1/:,,,N"-;J9.t,.: 36-47. (*Jl) 

~• ~- 1980 • .1 ?~•(7)~rm1:~-rQM~t!l!f;;. 
~$00~(7)ft~MM00(7)•~ ~m••#••• 
28: 228-232 • 

. ~.@$c.. 1990. Jlli/ij::lt!t:1H:81tQ ./ ?~•(7)~MI: 
-?v'-C. 101 IIDB#~ 557-558. 

*ffll's'8'#!i-. 1980. ;ff ~Jtt!tlM •• 20 ~ (7) ib L. ib 
t. 145 pp. *ffll's'§'#!i-, *ffll'sm. 

(2007 ~ 12 JI 20 81l:J.!1!) 

Roadkills of Mammals in the 
Southeastern Part of Chiba Prefecture, 

Central Japan 

Keiji Ochiai 1>, Tetsuhisa Noichi 2>, 
Takeshi Furukawa 2> and Touzou Suzuki3> 

' 'Natural History Museum and Institute, Chiba 

955-2 Aoba-cho, Chuo-ku. Chiba 260-8682, Japan 

E-mail: ochiai@ chiba-muse.orjp 

'>coastal Branch of Natural History Museum 

and Institute, Chiba 

123 Yoshio, Katsuura 299-5242, Japan 

"1331-2 Kubo, Onjuku 299-5102, Japan 

The status of roadkills of wild mammals in the 

southeastern part of Chiba Prefecture, central Japan, 

was examined for 1993-2007. Roadkills of 467 individu­

als of 13 species were recorded, the majority involving 

the raccoon dog Nyctereutes procyonoides ( 42.6% ) , 

Japanese hare Lepus brachy11n1s ( 16.1 % ) , Japanese 

weasel Mustela itatsi ( 10.5% ) , badger Meles me/es 

(8.8%), masked palm civet Paguma larvata (8.4%). 

and raccoon Procyon lotor ( 5.6% ) . Roadkill-related 

mortality showed peaks in spring ( March-April) and 

autumn (August-November) for the raccoon dog, 

winter (January) for the hare, and spring ( April) for 

the weasel. The status of roadkills for large and 

middle-sized mammals was generally in accord with 

the Red Data List for Chiba Prefecture. The number of 

roadkills was not correlated with the number of indi­

viduals culled for a pest control among all 15 species 

known to live in the study area except for bats, but a 

positive correlation was found between them when the 

seven carnivore species were considered. Since sev­

eral reports have shown that roadkill data can be use­

ful as a population trend index within species, the 

present results will be useful for future study. 
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