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#

AT ATOPRETRFERBEO—DSTHY | #HiE LoD+ IZHbD
E. BLAZIADTH S D AHtE L EERBRICH -7 (SRH 2007 ;
Marzluff & BiR 2010), £72. BROHMAOF TIIHAE T, &V bITEKE
HAOFDAIR D x— (REBE) & LTAET S REGEREER 2001 ;
SeH 2007) (I, BREEMIIC L DM FHUN (SEHE 2007 ; RA)I 2010) RCHEFHIIC
BIFOWERRICHEDS (BEE 2010) 72»2E, #HBARRIZH> TAREDZ

IRERBERAEARDAEALICL T BRESBARRER 2001; 45
2007), & ZAME, TEHICEBEESM LI Z & TEENAE UL 22
S TWD (R & Bk 2000 ; BREEE HABREE R 2001 ; Takenaka 2003 ; Ueta
et al. 2003), T b bAITIORVIEL (HEH &K T 2000 ; BIRS 2000 ; £
R5 2001 ; Kurosawa et al. 2003a) <°. BHEH O ANFE~OBMH, K% (O
AT 2000 ; #24H 2000) 728, EOHEON T A& 5 BITE LV,

FOER DIV T, 1980 FE O KREICHEH S b4 2 X 2 (&R &
LT (Kurosawa et al 2003b ; BEH 2010), » 7 AO4&BHIIEHIR I A
B L7 (Ueta et al 2003), 1997 FEOHEFDOAETINL 695 Ht T, BT AD
BRLEOD 950 [FIZEL T e (R 2003) Wbt TnWd, ZhbOERE,N
5. BAHEITIE 2001 £ LD AT IR EBERFEENED DN T G
BRIER 2001), ZOFEEOBIEX, 77CIC 2 HINEL TOIZEN KB (72

<H) OEEHEZ, HENDHFE VRS RRBEL 257270072 1985 FEHOK 7 T



PET, HLONIEADSEDLZ L ThoTe HEHEERER 2001),

HEEON T AR REETIE, AEBEAFRRITVERTIEL 2 &nEEESNT
D, FE1EOHE (AH) ARG, BT ZAOFREFITIZ OV TOEY MAILE
B SN hole, DD, HEMELSIEE I L TW I EEETCER LD T
ADEFEFEEBIIFAOEFRINDSZ L brole, ZTOFXETHEINTZI T A
X, A 4 F/M (2004 FERET) 20 TH 5 HPRVICEL TN D, A
T, 2020 EE5 TREHAW, MOICEBETERET LN T ADARE
BLOFEFEZ . 28O T AL OB ZENIZHE L7, 20X 9 s
BEOLZELEOLNRNLDOTHY , FNIICHLEERRENETH D,

ZONTAMREETIEFTHOEBRFEL LT, MRATFIENCITREB 1A &
HEEE LT, TR CTHEM S GROEEEREE 2001 ; Okuyama 2003),
HEDZDO NT v 7L, BTANFICEE LM (D) PHWERENFE T
BT OECT VMU A DI S hL, FERBLL 2EELT D) BT,
BB BIRIRZ S i3 K2 60 HIAIZ 100 A 33k E S vz, AFETIE. 20
IRINTERREINO I T ADBHENEE Y, Y FHIZITS BIZEZEDON T ZADHER L THE
(< H) o T DIk & LT, RO CIEEAE R EHEmE (LU, E%
E) . A TIIEEZ EboE - SR EboENE CLT, SEIZEH0
EHEE) O 2 MR AREME Lic, 2EOFEMRIL, W0 n 7 AxREE
3BAIG S 472 2001 FEO 5 HvD, 2005 4F 12 A £ TOR 4 F3 & LTz,

KEmX O L LT, HE—ETIE, & (EFHE) L3454 (SR 6o



EHS) THREINT T AOANRER L O (S, ) Z. fiEH

BEEESITTHE L, ZORERND, I 7 ZAOHE OB R -CH
FEHERIRSR (BHLWIEHNERE) OWRELIHEL, FEIROLRIIZ
wEL O DATREGT,

R TIE, BHL &I DT T ADMEK L ARBIREEA LB L. BRI SR E
THA LICH DT 7 ADF R ZB G202 Lic, k. REREOHERIL
HUB(EARE DO A BRI, 2R EOE=F2) V TICEEREEZHES b L L
TLESIT b D,

FHoE T, #LLERHNT, W7 AYEOEBFRELRHAL L L bIZ, BF
BRI T D RKRBREOHR 2~ TN L ZBEDIT T T HZ & T, RO

BIEHARE R DS OAE BRI EZRE LT,

>

MEZBETIE., AFETHOLNE RSB ESBETHRTHH T ADEE
EREAIKE 2, HEOENZHENOREIZY T b5 2 EOMEMR L &I

BT D H T ADONREIIEESRIZOWT, EEITo 712,



REXR

BARENIZIZ, N7 s AT A (Corvus macrorhynchos) & /~v'7R V5T A
(C. corone orientalis) BESE LTHEREL TS (ARBFES 2012), 20 )
LREEHOTHEML, NEDEBEAZFIZEI L TWDIDEINYT FTT7 AT, H
W TIIHERIC 4 BRED 25 (AARSTE 2012), ABICHmT2Fa vk
N7 N T A (C. m. mandshuricus), BEFEENPOHEKEEDOY 2 U % 2
U7 8T A (C. m. connectens) . \EILFEEDOF Y\ 7 N7 T X (C m.
osal) &. ARWFFEOFHExG L LiZ#E N7 v H T A (C. m. japonensis) T
bbH, ZOHFENTT N T AOHGFABILIEL . ALEE AN, WE, L
KON LEEOEAICHLAER LTS (AAREFS 2012),

DK T ADBEFEIL 3~T AT, 3 A TAE)GEIR - I A % (Kuroda
1990 ; BREEE BAREREER 2001), 00 20 BREE CIFL L (Kuroda 1990 ; #AJ5
2013), 4 AHENSEH#IAEZDNZ 5 (Kuroda 1990), B#EHAMIZ 1 7 AET

(Kuroda 1990 ; #4JF1 2013), BRI -7251 513 8 AENOLHEOT U U —ZHEh
XU, raIZEY LTV (Kuroda 1990 ; B854 HAREREE/ 2001), 20 X
IIREREIND 4~6 HOFRE - Br G HICBLSIZ X D AN~ DB - WEITEND
EV, 7T HENLBEXFLREOREE. 8 AURIISE LINb > TA T I OEELR
RS EZ G SR 23 GRES BRERR 2001), SRIEEHNOEEN-%, A
RV AR VWIEEFEEM TE S L (BIR 2000 ; a5 2013), AR L TnbE

FEICRAGRT 2 KL 9102508, ZOWBITELEARHALREN L, #ED 215 THIE



TED X2 2Di%, —MRIZIZ 3L STV D (Kuroda 1990 ; #AJ5
2013),

HONCIBT DT T ZAOTBEITRE 234 (2<H) 225 10 km LU
T, KPOMEMEIT 1 km LINTEEI L TV 5 (Morishita 2003 ; [E R
Bt B SREE R 2004 ; HFE R 2004), £z, FOPIWILMEBIEY 2 EFEEE L.
ZORE S (FWARE 100 m 225 1 km WHTH S (Kuroda 1990 ; Matsubara

2003 ; 2 2011),



REM

FRAH L, BT ODHIEI AL E S D REFE R (RO & RIX 2 BUEGARE
LI, TR &3%) & BAHER L AR)IIR & OB, oI L E T 5
TENIZ EbOEBS (MRNEBETHTFEXRBRIMEEZ SbOEN, LIT, T4
S T D) O2HIEE LT,

Lo EEEEIT, EEEBAR (53 ha) O—AIMET S, BAZARK
TOHREEWE (14 ha) THbH, ZO—HIIAZMOTF, Bl UV R
ETH—RBOG - LY = TH L0, ZOFEBITEEEL L, EEENEE
LTk, BMAOEETX 29,242 AN/ kit & IEF 2@V (B EUERFR S R f 5l
2000) ,

—F ., RMHAOBFHZ b OEMS (Tha) 1%, ZERBEOMEAKREZ A0 LIt
Bz b OE (100 ha) WIZALE L, L4 & F49 70 BEZ Fdcd 2 ¥0sih (4.2 ha)
EAR=—HG, ZEVEWRELE T LMNEWEREOFEEFWETH D, JEH
137 XX (Quercus acutissima) . =7 (Quercus serrata) . > 7 71 > (Quercus
mysinifolia) 72 EDOIR HHERMIZH LV, FEHORM, HMEE L TE
D, BN BRENES . AHEED 6,226 Aki & IRWBEIRTTBER BT
THEHFR 2000),

ZOLDICHHAEM AR BEREIINRVERSTZEDOTH Y 2036, Wil
REBLBEINOGEZL O T ABENEE D, Y HIITEANGIHIZEZL DA T

ANREED HHIFH (ACH) Lo TWD, BIEIND I T ADOFREIT, #



DTHEANAYT M TALTE, AN TIIANT T NTTRENVRY T T AD 2 F@En
BIELTCWD, Z0 2 SOFREMITEMREREICL T 30 km DL EBENTED ., A1
WL 7 ZADTEEB L OE (D0) WOMIED ODRE INE, £NEID

V7 AT ADERL, EEEZ RICTOPIOEEREE SR ENTE D,



wEs &

7T ADOHEL, WEEON T AKREED—H L LT, T XTHEMROHHE
Al &S T HEM LTz,

FRFZ v 7L, REGITBLOFITHEHOELEZRE T HZ LT, ®EHAMT
L OMIE %% TX %5 (Tsachalidis ef al 2006), Z OFfEHEIX, ~v 7 K
AT A (EHEBER 1992), N AR Y HF A (Richner 1989), VX U H T X

(Corvus corax) (Bedrosian et al 2008). X=/ 34 7 A (Pyrrhocorax
pyrrhocorax) (Blanco et al 1996) DIX7)>, 454 (Cyanopica cyanus cooki)

(Alarcos et al 2007). b 3 KV (Hypsipetes amaurotis) (5 1989) 7¢
EOBEERAEICKIT LT XL o7k LTAS AVt g,

AFFETEER L7 b7 v ZI3JER 83%4 m, &S 2.5~3 mOFERE T, MERITO
DWW RKIORA OB R E TN T, —BRBA LD 7 A0EF HE
RO L I o TS CREERRER 2001), WNERICIEFHESIEE (FALH7— R,
BRUVOE, 7ELTRRE) L (BEV) BT AEZAN, IEE VK2 EAKEZE
VAT TR BHIHERICERTE L X ORBE LIz, M7 v FIFELO LBHEWIE,
HHADOEHZ ELOEBSEE b, BWEICHEET S, @EAPEDITRVREL
DRV y 7Y — 2, B ZE 5 100~200 m HET 3 ERE LT,

Ny FIIEAERL, WESY T ZTE1E, 5Pl (B&V) ZFEL, fi

LB FE OB E BB AT RS X LRI A TREIE ST, R
%, ELICAHEREZTFAE L, ok, (BLV) I T RTITRBREIEE L TH

_10_



T ALDRBNERZIZ L, SO ENLHN LT, BT AL NT v T OHM)N
TENWTWAEIBITIFEACHESINT . 1~2 A TER LT M7 v I ~ABHHA

DALNTHD Z L0, AL TIHEIRDO YA 7 V2 11E & L,
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F—E BOLEBAONDTFHSROARIHER E T OMWMAED LB
[ZLC®HIZ
N7y I THBINIZA T AORENEIL. BXLE 30 FRIOIFEICH 58
Wt 2 —ComE (EHESER 1992) IZIRO, HERIT 9~12 ANKKT
HY, REPDNB THSTZ ENERIZESNTNDLDATH D, fHEN 7 X

B L TR OFEZCC Ok (Bsh, MRl &) ZBIL NS D 2 LI,

N

HEREEORMARCHIM, £ 2E0%R (REH D WVITERE) OREL
BEHM B ZRIMET2 2LD . I T ARRFELDRBITHED 572 DI
HAThHDHEEZDND, FRIA T ADVEMRICRBITHEIN L, ARk R0 LE
DFRE T H 2 FAENLHIB TR, BARBRERN S RIS, BHErTodt
WEE DEEMFR L 1IN RE S B D Z L h | MU o Hralifi2358 < #i5F S
no,

N T AR OW CREICHEICEC L, ABMICRS LizAEER 2 LD
ZLAHE (BEA 2010) S TWD, T TAETE, HATE LT ZA0OE
EEEREEONROWEICET 50T AOEERREDO O LS LT, 2001
~2005 0 4 i), #Ho (EEFEME) L5 (SR Sb0EYEE) ThT
Y ALV IHE LT BFH 4,826 PO NV T W H T A8, A BHEEROHEY

LR (RS, MR Z i OREE & BE-S 1 Tk L7z,
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i & HiE

AERRE L RAEXR

PRI, B0 (EHEE) Tk 2001 4 5 A ~2003 4 3 A DR 2 4,
WA (BHIZ EbOEMEE) Tt 2003 44 A~20054 3 A0 2 EETh o7z,
2 OOFEH T, FAEHMD TN TVDHA, ZOFEM T 2 Hillie b RELRT
BREFCRSE LOFERIIRB INT (ELRBEERET 2016) ., AEHE O
WX DEETRNb O E R LT, £o, ENENOFEH TORERHENIE
BORODN T ARREHXORMGE & —B L T\,
ZOHMICHHEISNTIZ T T A% ARNCEE A Xy LTI~ TRegk Lz, #.OT
HEINTZ AT RATT XTI T IHTA, 1,696 PTHY, 20955 1,330 F
IZOWCTHE L7z, RBANTIIANTT T R 3,694 P, NI ARV ATT A 23 P,
3t 3,617 PINFEIIN, 2D 9D 3,496 PO N T M T A EPERNR L Lz,
— B EARZRENR N ORWEBIL, Py 7ol (BE V) R, &0
DB FTEA~OHH, BYSEDLE VN FRNTZOIZ & bNT-BHE LOIRER ETH
%o

BRENE

TRCOFEFEEROMER & Bish % T~

PRI E IR CHTEMR A R L 7=,

FRINZDOWTIR, AR TIE T A~FE6 AETITHEL 1LRkmD b D%
ML L, ENLSMNIR TR S Lc, HRIOFELE LT, AHEQIDIC
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. P GBS TALEA), PoBERKRE (DRIZEELRBPOLImIE
B %), BRAORS (U5 1 220 mm Rif, S 0 220 mm 2L E) . APRREED
il (U5 v a~BAaRE. &S BT D). BEORE (U5 L
BUED 5 AETHP LW, BB : 5~11 AIZHPIT %) R EOSNHET R &, 4
JERRORE S (%4 5mmKfg, @ 10 mm K, &S : 3 5mm bl k|
@ 10mmblb), 777 VU R[S 7A~BAKE THE (10 mm 2L E)
LLRZENE, AS - IO DNREBMEEE ] 72 EOWNERET R HERIITHIRT L7,

— 5 0

A AEUE, BBO, RO LIZHBNCER L. & B2 K OMERERIZ X

Gy LTCRH U, D 7 20T [ (SOEEEYQOMEEE) x100]1TE L,
HuIEkE] . RS TORBUS Wz, #D, 3RO & bIEEEDN 2 WEICDTI LT L
D RO R B EREB OBUMEEZ AT ~ OB T A M2 K- T

W Lo, fBEED RS I KO O MR FLE 21 x 2RE & VT,
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® R

A RiHE RO #? & g L8

#o (EEEE) LA (BRIZ ESOEMYS) THELIANAY T M7 A

(&R, S, 515) DOARHMESROHBEZK 1-1 IR LT,

a7 ARfEEEL, #OLTIE 9 AZE0nE—2 (20 BRIED—2AR
TA AT LT 140~190 ) T LEEMRA LN, —HITIE, 4 AOE
—7 (250~300 H) . 5~7 AIZ#ED (30~70 H). 8 ALIEHFUHEEM (150
Pali#g) 7 2MEmz R Lz, 2O H BB OEE) S 2 — 13, #b (rs=0.747,
P<0.05), %4+ (rs=0.657, P<0.05) & HAEFEMTHLMZRELMERSHY | B
WMERDB LN, —0F, BE Y — o O EE ik, B0 (2002 4E 4 A~
2003 £ 3 A) &zB4F (2003 4 4 A~2004 4 3 A) THBHHER O N R X
FRTEY, BUMESE L BO SN (rs=—0.026, P>0.05),

AR A X3 5 &0 ST, #LIZBWT 9 AICHERE—7
Y AT H 8~11 HITH B 2R EENME 23 7 B AU, [ HUs B P A3 3R
bz (r:=0.703, P<0.05), AL, #OTIE 4 ABIO 7 BTS00
DT ERDp o7, AV TIE 4 AICBEE v — 7 2R L, #uls(f (RS 2
Liviehrotz (rs=0.428, P>0.05),

HEAKRORSL S KU & s &

LI LU L b IT, Eigid 54 T H BB O LB & 27 B8
NROOLNIZZ D, TNEN 2 F0 D ARFESZ 77—/ L, Bishis X O
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HERNZEF LR 1-1IR LT EBLD 4 B DI 14HE5),

#HLD 9 A OMERE— 27 13T THENEDT (96.0%), *RRAVIC, AT
HD4ADE—7ITREPFST (79.4 %), DBITRESHIFE A EHEI N
<725 8~11 AiceH%E iz (88.5~98.8 %), EfEEMKRDORKLELIZ, #ls
THS (278 M) : 41 (1,052 F) =20.9 % : 79.1 %. XA TIEALE (1,536
) o (1,960 P) =439 % :56.1 % &, HALNRHIENL LN (x°
=170.3, df=1, P<0.01),

gD 7 22RO ML [(SOEEEQOMEEE) x100 1 13, #o (77.6).
Aok (97.5) L HIZAARABENST2HL DD, FLDOFNREDRFY BRKE D -T2
(x ?=12.6, df=1, P<0.01), %S TIEFIZ A ARDEAMNDE LivoT- (B
DS OMEL : 64.6, RRASSOMEL © 74.2), —FHiEINT-RSDOATHL
EHD & O (162.7), A5k (188.1) L bHMBDOLHE LWL THADH N

%< . ZOMEAITHURB THE LTV (4 2=0.44. df=1. P>0.05),
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#Ml (EHSWE 2001 ~20034)

F¥
350 e
300 — R
250 —— K
200
150 /R\ f'\
»
N N
. — T e e
4567891011121 23 456 78 91011121 2 3

A

B (BENC ELDOEBIE 2003~20055)

B
350
300
<
250 \‘
200 \‘-‘
150 \’\
\\
100 \ T
so-w\ X
0_ T*TI T T T T T T T |T¥T| T T 1
4 567891011121 23 4567891011121 2 3

A

1-1. iy (LHEPE) L85 (BN EHLDOERE) THELE-NSTFESRX (£
*. R, $8) OANFEEROH#R

& sh & oH 7= R0 H BIFHIER DA E R & — 13 #0(1,330 ) & 7844 (3,496 ) THA D
HOD, FIZENOHIELTOFEEROLENITEALIMER A Sz (BB (= 0.747, P<
0.05), 84+ (1=0.657, P<0.05)], BB TIHELD 9 ADE— 7 13IEIET X THE,

WHD 4 HOE =271 TRENRE T, ZOHBONBITREMNE L A CHiE S /v 8
HA~11 Aizz8z= 57,
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®1-1. 80 (LHBHHE

4 A~20053 A) THRELENST MISAOBSHE S UMERN DA RREROKR

2001 £ 5 A~2003 £ 3 A) &5 (BHIC EH OEYE 2003 £

Hhigh A RS (%) P95 (%) 2K @ (%) 2 (%)
& e o
4 A 19(46.3) 22(53.7) 41 18(43.9) 23(56. 1) 7 15 11 8
58 15(34.1) 29 (65. 9) 44 21(41.7) 23(52.3) 11 18 10 5
68 24(92.3) 2(1.7) 26 15(57.7) 11(42.3) 2 0 13 11
;| 84(52.2) 77(47.8) 161 79(49.1) 82(50.9) 28 49 51 33
8 A 15(1.7) 180(92. 3) 195  90(46.2) 105(53. 8) 83 97 71 8
X 9A 13(4.0) 314(96. 0) 327 131(40.1)  196(53.9) 124 190 7 6
oo 10 8 4.7 145(97. 3) 149 48(32.2) 101(67. 8) 47 98 1 3
118 8(1.0) 106 (93. 0) 114 51(44.7) 63 (55. 3) 45 61 6 2
128 13(16.7) 65(83.3) 78 36(46.2) 42(53.8) 25 0 11 2
18 10(16.9) 49(83.1) 59 28(47.5) 31(52.5) 18 31 10 0
2R 20(51.3) 19(48.7) 39 19(48.7) 20(51.3) 9 10 10 10
3A 53 (54. 6) 44.(45. 4) 97 4546.4) 52(53. 6) 14 30 31 22
it (%) 278(20.9)  1,052(79.1) 1,330 581(43.7)  749(56.3) 413 639 168 110
PEp X 77.6 64. 6 152.7
4 A 452(79.4)  117(20.6) 569  321(56.4)  248(43.6) 47 70 274 178
58 192(76.8)  58(23.2) 250  137(54.8)  113(45.2) 23 3 114 78
6 A 123(86.0)  20(14.0) 143 91(63.6) 52(36. 4) 10 10 81 42
;| 67(59.3) 46(40.7) 113 55(48.7) 58(51.3) 18 28 37 30
8 A 12(5.9) 190(94. 1) 202 76(37.6) 126 (62. 4) 69 121 7 5
. 9A 4(1.3) 316 (98. 8) 320 118(36.9)  202(63.1) 1m7 199 13
o 10 B 12(3.5) 333 (96. 5) 345  138(40.0)  207(60.0) 132 200 6 6
118 32(11.5) 247(88. 5) 279 142(50.9)  137(49.1) 119 128 23 9
128 88(25.4) 259 (74. 6) 347  178(51.3)  169(48.7) 130 129 48 40
18 158(49.1)  164(50.9) 322 170(52.8)  152(47.2) 80 84 90 68
2R 153(66.5)  77(33.5) 230 113(49.1)  117(50.9) 33 44 80 T3
3A 243(64.6)  133(35.4) 376 187(49.7)  189(50.3) 57 76 130 113
it (%) 1,536(43.9) 1,960(56.1) 3,496 1,726(49.4) 1,770(50.6) 835 1,125 891 645
(E 97.5 74.2 138. 1

*1

(DEKE/ L DEFEK x100
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5 =

2000 AERRNEED & 1, ERAL LM (EHEE) & L ORMS g (SE
ZELOEBEE) IZBWT, ERTTPRADOANTT M T A&/ L THHTL
TRERERET DL, ZL TR, EDDKICHT TEF L TEHOYE N HiE S
W (RBITHESICC ), TOELEAARED L Z &, FH T, BILE
KOS (AABZN) DB OO BREURRSIIHMEIN R,
Mo TEHONE (AADHERE W) BT v FZADRE 1T ADHE
FREIZITHIBRZEDNEE TH L Z ERBH LN T,

ZOOHIM TH L NCRERZR D T T A DB OFHMEIZ OV TE, WD
BT HERT D 2 VETEHWEBEMELSRO O, EHEER (1992) 1%
1980 FARUCALWEIE B S FE N BT C, Wi 4 500 m Bz BRI
2 — | NEEZ 30 m BT 2 UATRRE L. U7 ZAOFERREZIT> T2,
ZOWMEIZLD & NYT M T AORHEEEIL 4~6 A2 1~9 P& HK/NTTH
VIREHEIN, 9~12 H 28 KT 90~305 P, £ DRBDITEE L Tz, & FH
DOFEREREZHLARD L Eh BRSO KB T AbiEE B R (EH &R
1992) & & ) g CH@m T 203  FIC HHINT 5 2O FEIM AR L2 DX,
SEORHN DI TH -T2,

Z DU C R DB OFEM A RSN D B D & HLOEKOHER
E—=27%, EENICT TN THORBEROEAN RO TH o7, ZI T
S OMBITIEMZE L THLNID R, BLEEEIZOT NN 52 &

_19_



Fol, THIUTH LTRRINTIE, BOMERO E— 713, K¥EDRS DREIC
HHOTHY, BRELRED 2 DHOE—7 Tk, 1 ZETRXTEHEN HO THE
DR UTo, BICET T EE SR (1992) bifERE KO KSEIC OV T, 1989
FT~12 H OB EED I 2> — A L SHETEH 52203 |)EL T
%, THUCL D EGEDEIG 88.9~100 % Th v, ELED B — 7 130110 4
BlzksbotThotz,
BT A BE SR~ OIMBE 0 H IS 2 O IR CRMICEIN L, mEE AR T AR
REROTHLDN T ATIEDH L0, REOHERIVZRNEDIZE EEoT,
Tlid, MERA N, MOREHO EFEDICIE, AT L0 EELR

TWVEFRERNEEIZFE L (BIRD 2000 ; Kurosawa et al. 2003b) = & 7354
HEL WD HLOLHEHEND, 2FV, BT ADREDE L —EDOMEIEY
FboTEY ., BESGHLAFICOIZVZEL TS (FHE 2010; F4 2010)
ZEND, ZOHRORBIIES N T v T ~F SNk ot BEZHND,
EHEHFER (1992) b, MR NBEIZR L ERBON T ZTHEIRY 2 HHFE Y
HENZRWTosD, TOZ ENHBERAED SE2ERTHLEBLELTND, —F
BO BN 2O T BITREERICZ L, HokELES 2D (P4 1997) .
SHNCZTE LIz, RSB DN DA 160 2 E ) LKL, LR
B (b o) IRIE LT (hAT 2002) LHERISLD,

HARBRENZ RSN TWDRINTIE, 7T ADEFEHHEL EITRESERD
ZEBTHIEND, BT AOREGRIRAERRED O IR OFEMmITA & LT,

_20_



I CHFEREEREFGICEONDIETIIRD D Z LITTERN, FRIE
TEEAD A AL, A A~OREAE (L)1 1980) . S HIZHMIF - BREF DO A RIB L
Db T ~DHEED7= (BE 1982 ; Kuroda 1990 ; M5 2013), AT 2EE
REE~DER L, STRABREDESG IR TED N7 v T MRFETHZ LT,
FTLEI L Lo LSS, FEE AT (1980) & 1970 X, /NMETFTAT
NDELGE T, B ONTT N T T AREERITEFEL TWHDOEBEL T
Do

N 7 THRBEINTZET T AOMIIL, #l, o5& —B L TARDER
MEDPS T b OO FLDF LR Y 23 5 NNCFE LinoTe, YIS TIEFFIC
AAZADEIER @D TeH . BSIZIR > THEREOMEL 255 & Bl 3Bk &
LB OHE L IIRKHIA AD TR <. ZHTHUIS CER 2o Tc, ~NT T
N T A AR DA DWW TIATH DN o 7o 63 RRE O RHRD IO
TORELMEDTOHND,

73T ANITMER) BRI E S0 (EH 2004), A A XA A LD E I L OWER
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ZEiE BERTAZEMNL T O2EEEERICE > THANERT 2, &2, ®
IV AT IGREZEERBER LT L TED D Z L0, RERVWERE LT
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BB D ATREME B, B T A DGR KON REIZEE L Cid, o by
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ERORTEMER) LRBIREORVEO (R E@BER) LIC2RKa L, %E
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& <L ENT D0 bR AR MR RN BT,

B R 28RO & RBANE N E AU TR BN HERER FLie 9~ 2 & | &R0 Tl BSd
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&b MERERICSEME L7z, REIIRCS), MERE L HELARRSA LV /NS o Tz b D
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0.59

(1-6) 2 9 21 28 7 46.2

MNEt 14 29 42 14 43. 4

&& 113 21 209 62 54.5
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SUMMARY
Study on Ecological and Physical Characteristics of Dense Populations of Jungle
Crows (Corvus macrorhynchos japonensis) in Central Tokyo

Since 2001, the Tokyo Metropolitan Government has been capturing crows and
implementing garbage-collection measures to mitigate the damage caused by dense
populations of these birds in central Tokyo. Priority has been given to rapid reduction of
crow numbers, but details of the crows’ actual urban ecology in relation to the damage
remain unknown. With the aim of helping adequately manage urban crows, I focused on
a jungle crow (Corvus macrorhynchos japonensis) population that has adapted to the
urban habitat in a short period of time and is now densely distributed in central Tokyo. I
compared the ecological and physical characteristics of these crows living in central
Tokyo and a population in suburban Tokyo.

In Chapter 1, I compare the numbers of crows captured each month and the
compositions of the populations (adult vs. juvenile birds and male vs. female birds) at
the Ueno Zoological Gardens, situated in central Tokyo (May 2001 to March 2003; total
1,330 birds), and at Snow Brand’s Kodomonokuni Ranch, situated in suburban Tokyo
(April 2003 to March 2005; total 3,496 birds). In central Tokyo, the number of crows
captured each month had a peak in September; in contrast, in suburban Tokyo, the
number peaked in April, decreased between May and July, and then increased again
after August. In central Tokyo, the crows caught in the peak month of September were
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almost all juveniles; very few adults were caught throughout the year, excluding the
spring breeding season in about April, when the number of adults captured showed a
slight increase. In contrast, in suburban Tokyo, the majority of crows caught in the peak
month of April were adults; juveniles were caught mostly between August and
November, when almost no adults were caught. Among the crows captured in central
Tokyo, 20.9% were adults and 79.1% were juveniles; in suburban Tokyo, 43.9% were
adults and 56.1% were juveniles; there was a clear regional difference. Calculation of
the sex ratio [males per 100 females: 100 x( 3/Q)] showed that more female crows
than males were caught in both central Tokyo (sex ratio = 77.6) and suburban Tokyo
(97.5); the difference was significantly greater in central Tokyo. Because the effects of
traps differ between central and suburban Tokyo, appropriate selection of the months of
the year, the duration, and the targets of trapping is likely to contribute to the
development of an efficient crow management plan.

Chapter 2 compares regional differences in the physique and nutritional status of the
crows studied in Chapter 1 (between 1,149 and 1,309 birds in central Tokyo and
between 3,457 and 3,493 birds in suburban Tokyo). Analysis of sexual dimorphism
revealed that, regardless of whether a crow was an adult or a juvenile, body mass was
larger, the culmen length was longer, and the bill height was greater in males than in
females in both central and suburban Tokyo. Inter-regional comparisons of physique in
both adult and juvenile crows were further performed separately according to sex. Body
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mass in all groups of crows studied (all adult males, all adult females, all juvenile males,
and all juvenile females) was smaller in central Tokyo than in suburban Tokyo.
Conversely, in all groups, the bill (Iength of culmen and height of bill)—a weapon in the
struggle for survival—was larger in central Tokyo than in suburban Tokyo. Crows of
either sex and any age in central Tokyo had poorer nutritional status (i.e. greater
malnutrition rates) than those in suburban Tokyo. Comparison of nutritional status
between adult and juvenile crows revealed that juveniles in both central and suburban
Tokyo had poorer status than adults. Comparison of the nutritional status of male and
female crows of all ages revealed that, in central Tokyo, females had poorer status than
males, but there was no between-sex difference in nutritional status in suburban Tokyo.
As presented above, this study found that crows in central Tokyo, which relied on food
waste as a food resource and were densely distributed, had small physiques and poor
nutritional status. Because of severe competition for survival, malnutrition was
especially apparent in growing juveniles and in females, which were disadvantaged in
terms of sexual dimorphism.

In Chapter 3, I describe how some juvenile crows were banded and recaptured, and
others were captured and their nutritional status during development surveyed, to
compare the state of juvenile crows in central and suburban Tokyo. Randomly chosen
juvenile crows captured up until the end of 2001 in central Tokyo and the end of 2003 in
suburban Tokyo (104 birds in central Tokyo and 66 birds in suburban Tokyo) were

-75-



subjected to the banding and recapture survey. Other juvenile crows captured over the
course of a year (between July and the following June: 595 birds in central Tokyo and
1,000 birds in suburban Tokyo) were subjected to the nutritional status survey. The
lengths of time between crow banding and recapture in the two areas were categorized
into three terms (number of days)—short (30 days or less), medium (31 to 90 days), and
long (91 to 450 days)—and then compared; for all three terms, the average number of
days until recapture was smaller in central Tokyo than in suburban Tokyo. The recapture
rate of crows during the entire survey period was clearly lower (31.7%) in central Tokyo
than in suburban Tokyo (51.5%). Captured crows used in the nutritional survey were
categorized according to their stage of development at the time of capture—the family
period (July to September), the dispersal period (October to December), and the
independence period (January to June)—and the changes in their nutritional status were
compared. The nutritional status of suburban crows showed a clearly improving trend
during development, but crows from central Tokyo showed no such trend; moreover,
their nutritional status in the dispersal period (when banding had taken place) was also
extremely poor (76.8% malnutrition rate). Juvenile crows in central Tokyo with poor
nutritional status were recaptured in less time than those in suburban Tokyo, irrespective
of the term of their recapture; however, even though they tended to be drawn more to
bait in traps, their overall recapture rate was low, contrary to my expectation. This
finding indicates that many juvenile crows in central Tokyo die young; thus the state of
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juveniles in central Tokyo is worse than that of juveniles in suburban Tokyo.

This study revealed the existence of differences in the ecological and physical
characteristics of jungle crows in central and suburban Tokyo. Moreover, the well-being
of the jungle crow population in central Tokyo was seriously disrupted. Although it is
definitely important to continue with the current crow capture and garbage-collection
measures to rapidly reduce the crow population density in central Tokyo, my findings
point out the need to shift the target of crow capture measures from juveniles—which
tend to die young from natural causes—to adults. Specifically, my findings indicate that
strict enforcement of garbage-collection measures aimed at diminishing the crows’ food
resource, combined with the use of an attractive bait (e.g. meat scraps) in about April,
when the crows’ nutritional requirements increase for the spring breeding season, could
increase the number of adult crows captured and thus result in efficient crow

management.
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