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Fig. 1. Study sites in the Tokyo metropolitan area and Kanagawa Prefecture.
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K DZTHMATYVS, WAELTWS, BXWEHLA-TV3), EZNMWIZHITTHER
72, 272, A5 RBDWIEIRIZOWTIE, BED 3 BIHHTE, TAERGTO FHEE50mFE
Pz Wz E S pEREXAE —F, BFEHIEOWTE, THAOIEFRAF RIS 5722
R, BREOWC S AWM ESNT V2D T, TAERTAY S25mFEMAIZWc LD ZHELT &
2L DIZIRE L T AERGTOE 12wz Lz, 22T, WAHToMITIZ W TR
i 3o REREFT T 72
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T, 0.5mELF, 0.5~1m, 1~2m, 2mllEs LCitskL7, 2L TLITA»MIMTY
g, wdEleAu L,

NI TH DA, B AT LD SHENZE AT 2 v, RFFRISIE, £ 08RG Ok 2001)
ZRMUZ NEHOL— b RAHETIE, #BEWE25M T2 -7, 22T, WiKED
UL, R L HE® L W TT 4 - 7219994128 ~20004F 1 H LMo BRATR & Ik L
72 (IR A 2001), JES T (2 TAT A 144km? & IEH (ST T, B LHHIX 2 &1+
FhE X (M HiE, L 35) &, BREGZ EUBMoSE - Wi - 25 - R4
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HRRATIC B 72 - TR A 7 REPRREHC 2 OB Z RV, H5LTwE ) L EFEDH
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71, F = 7.0486, P > 0.001, Tukey's HST, a = 0.05). A3FIHITI3, PHEBED
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# 1. HR 4B BKDH 5 A B E ZHRBF ORI
Table 1. Average number of crows and garbage stations in Tokyo. JC = Jungle Crow,
CC = Carrion Crow, GS = Garbage station, G = Shinagawa, S = Setagaya, M = Mitaka, H = Hino.

7 (Study sites) BN (G) #HEAX(S) Z=W®H M) EESHG) E ]
7L — b ¥ (Routes) 19 17 18 22 (Total average)
NTRHIRZ(O) 6.40+4.03 481+272 419+2.32 3.36+5.61 4.64+4.10
NLRYH S5 A (CO) 0.00+0.00 0.04+0.10 0.20+0.49 0.80+1.05 0.29+0.69
&3t (Total) 6.401+4.03 4.84+2.73 4.39+2.34 4.16+5.64 4.931+4.05
A5 AKOITH & VBT (Activity and the location of crows)
1T W(Activity)
b3 (Foraging) 0.53+0.64 1.12+1.21 0.56+0.96 0.86+1.84 0.76 £1.27
£t (Others) 6.74+4.49 4731210 4.131+2.30 4.24+4.24 4.77+3.67
7 (Location) @il (range) 50m 50 m 50 m 25m
Z A IHF (GS) 6.15+4.37 3.36+1.98 1.72£1.55 2.12+3.13 3311343
%0)@ (Others) 1.55+2.69 2.49+1.92 2.98+2.67 2.361+3.64 2.231+2.88
ZHDMW L F (Garbage deposit)
B 1) 4% (Plastic bag) 18.13+7.09 11.34+7.65 1390+1336 18.03+19.34 15.60+13.30
% b (Net) 3.79+3.64 8.79+4.97 8.18+3.94 3.13+4.14 5.80+4.80
¥ K ®(net %) 13.99 39.01 30.72 12.68 2292
A48 (Container) 5.16+4.52 241311 4.541+3.98 3.51+4.28 3.90+4.09
% K% (container %) 19.06 10.67 17.07 14.24 15.42
28t (Total) 27.08+9.04 22.54+10.20 26.62+13.78 24.67+22.18 25.30+15.02
ZHDIREL L TV 7= 21 (Level of scattering at each garbage station)
2L 0 20.56+0.00 20.20+8.52 25.27+13.40 16.90+9.30 20.54+10.10
<0.5m 0.82+0.95 0.71+0.75 0.36+0.41 0.23+0.35 0.53+0.69
HE%) 0.03 0.03 0.01 0.01 0.02
>1m 0.22+0.33 0.32+£0.31 0.20+0.27 0.16+£0.51 0.23+0.37
HE(%) 0.01 0.01 0.01 0.01 0.01
>2m 0.17+£0.30 0.21+0.15 0.15+0.17 0.09+0.06 0.16+0.33
e (%) 0.01 0.01 0.01 0.00 0.01
&L & i (Total scattered) 1.22+1.26 1.24£1.35 0.71£0.60 0.48+1.01 0.89+1.12
FIE(%) 449 5.51 2.67 1.93 3.60

Fettyhid 83,8, HEALIRHLX TU35.8+6.3%), {LBHIX TI34.0+3.00 TR E L X (3% H
YA

715 ZAHDFTIHINCA B &, EBRIIREITIIZ T4 > T fikH A S o3t 4 B
HIETIE, 0.8x1.3T1T, £BENI2.5%7F-72(F 1), IFEFIINFRL 2 ALz DII
HHXT, 1.1£1.2075 -7, £72&NE T, BERZEZL 700, AL THWIZo0A
SALMMA(20.510.6P L b o 72t REREORIAIZNE 572,

YORD 3 AERERTIE T ARG C ISW oo ps B S e iklE, F93.8+2.68 T, N
FHi T, 2.1£3. 107 72,

JHEFTHTUE, 2~ 7 b5 203 THIW i, 129,018,001, TGSy 5510.6+18.
P7E o 7e, RN TR, & THORAR M) SIS L TAH B &, Nl & )
BB & D ISHOR T & 1335 h % <, HUREB A H5. 018,30 L fT IV A -7 (ANOVA:
df=170, F=2.8367, P<0.05 Tukey’s HST, «=0.05),

2. AWML ZARMELOTRE
THDOMLAERYBTITIEPICA Y PRBEROIURLTE T, £2ERTTICAT S
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2. ISR DN 5 AME THERAORE G OWFE19994E & D)
Table 2. Average number of crows and garbage stations in Kawasaki in comparison with Tokyo 1999.
(JC = Jungle Crow, CC = Carrion Crow)

1 (Study sites) IR 33 IEERS EE2E] ESEGH: 7 WA
Urban Kawasaki  Suburban Kawasaki Urban Tokyo
FTIE)L— b & (Routes) 16 34 (Average) 65 61
NTRHZX(C) 8.96+8.01 10.56 +18.79 10.00+16.10 11.68+18.63 4.99+8.28
NLRIYHT A (CC) 0.17+0.44 1.96+8.09 1.40+6.70 0.15+0.37 0.70+1.41
A3t (Total) 9.13+£8.45 12.52+26.88 11.40+£22.10 11.84+18.99 5.69+9.69
715 AHDITH (Activity of crows)
IR fx (Foraging) 233%2.70 271 £14.61 3.90x12.10 3.68£13.61 0.87£2.68
£ Dt (Others) 6.63 £ 6.68 5.85+5.64 6.10+5.90 8.00+10.46 4.11+£7.54
ZH DL J (Garbage deposit)
1 1) 4% (Plastic bag) 13.88+10.21 3.59+4.67 69184 15.94+11.85 11.39+16.85
v b+ (Net) 6.46+£4.25 8.261+6.20 7.7+5.7 5.13+5.97 530+7.05
% K #(net %) 29.03 49.41 22.92
A2 (Container) 1.92+1.91 4.87+5.79 39+51 3.13+3.91 4.78 £6.61
% % # (container %) 8.61 29.13 15.42
&8t (Total) 22.25+9.89 16.73+8.79 18.5+9.4 24.19+£12.92 21.46+16.41
Z A D BELEK (Scattered garbage station)
mEZL 20.88+9.67 15.33+8.81 17.11£9.37 21.92+12.20 20.56+16.27
HELH D 1.38%+1.15 1.39+1.37 1.39+1.29 227+225 090x1.18
HE(%) 6.29 8.37 9.37 4.20

#3. EAERNX, HERK, ZRHICHBIT2 IHOBERRIIBLIETH S ADERAE,
TIRTHORY FREBOERFEORBIIDLTERERERMTIOKER. ES = REMHER.

Table 3. Results of multiple regression analyses on the effect of nets and containers against crow

scavenging in Tokyo. ES = estimated parameter

EFNV Z v M%) (%) BRGNS (%)
Scattering level (Model) (% Net) (% Container) (% Foraging crow)
< 0.5mDIKEL df 50 ES -0.0045 -0.0123 0.0171
HHUER 3 X (Tokyo) F 45462 F 1.0344 3.9929 6.1512
R? =0.2143 P <001 P 0.31 0.02 0.02
> 1 mDiHEL df 50 ES -0.0026 -0.0056 0.01
WHUER 3 31X (Tokyo) F 99463 F 25199 6.2772 16.2304
R? =0.3737 P <001 P 0.12 0.02 <0.01
> 2mDIEL df 50 ES 0.0013 0.0016 0.0083
H5UEB 3 X (Tokyo) F 22139 F 0.352 0.2738 5.9723
B R? =0.1173 P 0.10 P 05 060 002
&L L 72815 (% scattered) df 44 ES 0.0523 0.0422 0.0355
NI d (Kawasaki) F 04808 F 0.9667 0.4091 0.3969
R? =0.0317 P 0.70 P 0.33 0.53 0.53

TELAPRIH R OW R F £ A D L, HOT4 BIEERTIE, & v PoWhEE, HHEX(39.0%)

T, E, BROWRFRE, &NKX (19.1%) THr-7e.

RLHDMAGRTIE, Kh#

HLTENFNDHEOBEL L2174 > Tuwa, NI TE, NEEATHF v b (49.4%),

A (29.1%) OWERRHTH L, NGHERT L A b

Fhbr iz,

Z AWRGT THELD A S 7zl Wl 4 AR T,

(29.1%) »WHELIFLHT V54

1A=+ H7200.921. 120077 -
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7z, AT IS x L THELD A S BRI &2, FFE X T5.5% £ &I £ < (ANOVA:
df=70, F=3.1407, P<0.05, Tukey's HST, «=0.05), =i (2.7%) &£ B¥FH (.
9%) (3477 (F1).

ARG THELL 2B 2 WD 4 BEETATAS L, kb L KR SN0 H0.5m%E
Fll 5 AN EL TIE0.520. 72 T, 2mB# 2 513 KBEAAELZ0.220. 300013
ErZ1z,

NS T3, NEFHE T I ADRKELIZL.421.22 0 (6.3%), NIEB/AT1.4£1. 405
(8.4%) A 56172, S DMili#1999-20004E LN HFE TOMEMRER L LT 5 &, Wi oW
WX DMUIHOR T & A% <, HHERBA (0.9+1.2200) THEHM ISP LW &
b7 (ANOVA: df=169, F=2.7865, P <0.05).

Gy P EBEBHIADHEE CHFEDH 20 E I EMB DI, LTI E1T7%
S572(#£3), HA—MIBT30.5mUF, 1mbll, 2mllEnEiZhol AfELHICS
W, A5 ZADJREFTI0EIE, v FORHEE LURHORHR L OWEREW~L,
22, NEFTRIZ 2T, RERTHCHT 5 SAKILDEIA 2 M- 72, W 3 X TlE, -
B T ADIELIZ, IRETNDH 5 ZADEIEITE £h - 2%, BISEROFIH I
WY, ZTADWELY LA Ay FOFIHRIESAREDKBICH E ) HY LT
otz =, 2mll EOKRBELHELL, v — P ETRHIN T AHRBEORIHNE L
I {RA o T,

% B

AMETIE, |WHRTAHC 7 P75 20EE LT, YT, ~27 b7 7 X3
H{LAEA ZSHIRICZ 2 <, HEDHMICEHEL T 2IEH L, ~ 7 b 75 2DRIFHK
DEBLEE A I E o2, SRS, WHIIEA SIS T, 27 P77 25848 T 50K
W NRTOIEERELTWS, —F, A0, #AKXLLKED 4 BEKRTIEL, TTIC
FNFNOMAND T AMEIILASREET LT3, 20HT, —FH 5 AHDOEHI D% H
72D, ML HH L, BEENEL, ARXLAWAFHE -7 SONXTIEIAD
PRLADFTHRICEEE BT ITAMRH AT b TWT, 20004E10H & ) Z A0 % 17F
ELTELIN L 70 2HEEL, TAHDERICED TV S (HUR 2001a), 1% I3Hi4EEE
EURTIZADRLERL TH ) (BiR 2001a), TAHHBIELL TOZRAA LIS, 2m%H
25 &9 RMBIELIE 0 %78 572, RO TIE, # 7 20KSRILLvwoT,
ANWMENBZ L L% GRIRIEA 2001). 2512, TADRIAI T b T, HELH9H
SN LTV BMEDGEIFEZ 6L, BINETHF AT AERITIC 25 - 72H)
213, SRR DL S RBEIE LTI, L L, &5 UHREYE LTHRREL
2icid, PES SV EMA A TLREDISKRS L) A H 5 (BEIT 2001). L7
T, @NEDRAEEHF TETADORPIEIBE > TRME L TAP DU % »T
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WA, HRINEAIIL Z - TALERN T ER - TV T, HEMNROTANHE ) &
WIZL Db LTATRAIR-TETWRIELHILHNE, £ &THUE, SNEDLN)
PEEDNREM S PIZT 57201212, A%V OB ETH 7 XA oXickznb, AU
RR7ZFIK 200 hE 225 ) v 7T H8ENH LS5, 72, NWHTlE, difhiie.
WAL BIZHF AN ZNT EXGH72h, ARIDPFST T, ZORAUIbAI LG h -
A

CAHDKEBETHR L LT3, BHANRFELTE, 27Xl bz, T4
EHIANCE I Ay PR LWR LTS (LR 2001b), LA L, ABIOMERSRT
(&, 2y FPOFIHFEFTABREOKRICHZ VFYS L Tnhd o7, ZomMiE LTAH v b
BMETIES B, ADROHIZL > TRHOHRFTLICL DR T I BT LML, T/,
oy MEBOEHLEFLARTVoT, AMICELANLY, ML) T3 TRILET
5, EBRIOFRTE, 1DFICELDITEHBNBDNT, #3Z2rE VTV, £IT,
MRELE LT 27201208, BRI S LDTEZEMEREZH G, SLEHNTELITA
DEREZMET LI EAmb L BbiLs, BNXHMWIE L2204 & A RRTr — 23,
AT DAV T LR TE M ES D LD T, #tiicH T AL LT
BRTW2EEL L.

Fro, 2mEHL D LS LKRELRELAWE E TV B, A TOBRINILORIN X (21Y
Tt lelr o7, BEHTRELZADMELIHE TV E 2 LIIBEMORPETH B (LIREH,
2000) A%, B 612, HEHONT, WRT /= b L X DEAEEN D 5 EDHIT T I AN
LONL—NHF L, TARELEZHCTLAHD, BRI SNT VA, 25 Lt
T, ERTHELACGEEZR - T, MINCUET L% H 5 LB b, NWHiDLEH
MWETRF v P REBROWRRIIE D - 72h, TADMELEII W BB L LR K KD
IR b ) k-7, U, NEH T, TADYVH AL ZAREIGL LW LD
5 (B4R 2001a), ABETE D HIFCLUAOFEH, #I21E, EHTHCT TV TADRL Y
DERFMEL TSR L H B, 2F ), TADORNETET, 3AMLY, LHL
FHLVEATRACIYPENCT VL, T4, BIS3~4 8L TAHNTOS LRI
EThHVWHESLZVo>» Ltk v,

AT, WED 4 BIEEPTADMREZI) HD TH LHMHFE T 3 E, SIX & =
WTLIHELUA, BFHTILHE, MENRSLN T AR ), KL 2HICH
125728, ENENDFHS HHRFEDNRERML - LD TR L Wil H 5, L1
o T, #RIE, 200044 H20014ELX MO S DBIREZR L2 b DL HZ 2L vuhry
LitZew, A%, CHODMETIAMEAIE SICHELIC LA T, 75 RHOKET A
RELDOKRIZED & 5 L EANABONDIDIE= S ) 0 FHEEEBL T, AMENHEE A
SUBENH D, iz, NEFHIIAEN MR EBLNOWEE T2 >72nT, TELHEF
—2ELT, MEEFER - KBL, T=9) L FPEBRITLIE, v, ¥k iRy
TTLKBPEMBIENTEDLE W) BRTHEN—IE L THBEAABH & ({22 &
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MTEES.

BB
AFAICIWL TUE, FREETFEEWR LRI, HMEX, =i, A, Nkiho B
AL B s 72, ZRNETHOBEICHI - TE, ARFLOSMRENZIBOIR AN E
L7, Soifzr )T, BARFSNSOTERIZMZ THIMEGOTRIZEHOmE L L2,

¥ B

WHURLT, 2N ITA L LA T ZAREMAICIMS L Ty 5 B MH 2 RIS, 2001452440
125, =t o RETLHV, N7 T RAOBETRT ADERFNL, B LT ADMGELNE
W Tz, FORO—ERE, FUET1999-20004E LMD RO/ & Lk L 72,

Y 4 MR EBHET NIRRT, A~ 7 A7 25 LTHEY, fibr ShbELTAN
WA AT TH IS DA b o 72, NFTHTRAGEDEOIHE AN T F 7T 2% h -1z,
HilifbanlE A, ANEENE DL, N7 M T 2% BTGRP 2 WThEE D b 5.
SADMELMERMIL E LTE, &y P2 LERL T2, LA L, &y PRITHRIE T ARELOKIR
2HENHGLTuAL, BNERIGITAIELZHILT 2R L LTERATWRERE LRI,
f2, MG & 5 I2AR 2 RIT T 2 HCHEE 21T 4 - LK TR, 2% R EKEET 5 &
P x b LBbd, 4% SFTELTAHMEZTEEMN-T, #72A0KETANE, B
LR EEE=9 1) L ZREL TS LEIH B LU biILS,

E1)::Bd:
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PREXTTIIR S 28: 33-40,

BEITILYS « FRAKETF. 20000 A5 R, YIHENT PEESON,
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K10~ 124 BHENFST R Milh & (EEERF9E(B) (2)) . WOtk

JNER . 2001, JIESHIC 1T 5 4 5 204 QKR LRI . i,

WM. 1970, WIED A7 7T ZEENE HMZE, BRSO, LRSI 6: 73-
81,

HURAF. 200la. A5 R 74— 742001, A& BT 46(5): 49-56.
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18: 71-78.
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Relation of Jungle Crows and garbage in Tokyo III
—Comparison between Tokyo and its vicinity and Kawasaki—

Reiko Kurosawa', Yutaka Kanai' & Tetsuichi Hamaguchi?
1. Research Center, Wild Bird Society of Japan, 2-35-2 Minamidaira, Hino, Tokyo 191-0041, Japan
2. Kanagawa Chapter, Wild Bird Society of Japan, 1-1-4 Higashikanagawa, Kanagawaku. Yokohama,
Kanagawa 221-0044, Japan

We route-censused Jungle Crows Corvus macrorhynchos, and the number and the management
of garbage collection stations in four areas of Tokyo and two areas in Kawasaki from Dec. 2000
to Feb. 2001, and compared the data with those of Tokyo in the winter of 1999-2000. The
number of Jungle Crows in Kawasaki City, adjacent to Tokyo, is as high as that of urbanized
Tokyo. This suggests that any urbanized area may provide suitable conditions for similarly
high crow densities. On the other hand, the density of Jungle Crows is lowest in Hino City,
which is the least populated area of Tokyo and is semi-rural. Netting was the most widely used
protection method of garbage, but its effect was limited. The most effective protection against
scattering was the use of containers with lids. Hino City started measures to reduce the amount
of garbage in October, 2000. This city had the lowest crow density and the least amount of
garbage scattering. Kawasaki City started the crow research before making active garbage
management plans. The results will provide a good base for before-after treatment researches.
The effects of the garbage management as well as the behavior of Jungle Crows should be
monitored on long-term bases.
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