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HIADFH RS —MIBITHOFHEIL -

EE NPT S
KIRFFILEKAEEERR. T543-0011 KRR EFRKEKSE 2-44

[ZL&HIZ

AARERND T AD RS HATENZ DWW TR AIO WG IL1930FERIKH IR TOFRRH
B A RSHIZHOWNTOBILEFER THD (12 1979) . ASH~OEGIBFRICBIL T, BIEHK
LI 2R RO L B L CORUZAIZEDS, [LBLIR CFEAR 1962) - R U CRIHIEA> 1966, (L
B 1976) - —E IR (A H Bl D 1972) - HUCER (R 1972, )2 2004) - A1) 1B (A H 1978) -
(0 B (UIVBR 1984) T T7edboin, ZIHORMNNTIER—R<BE A 1a] VR RIRkE I8l Z2 L
ZbDbHY, FEIFIELEHEN TEDEDONHD CEAR 1962, FH 1972, /MK 1984) . La»
L, BRI TEIO A b 2T 3 DI T AR LA A3+ T o 72D T, KBROFE
FUES CARSIIEABFETILE 1 ~4[EI DB T SFERITH WO FE RS OETRAE L.
FEINRSORFELT WA R E - 2R -FKIC 50 HIL TR TOE A B - £5
B ERE OB BERITE 2 L L2 L 24, BB HIE LD Z—U R G5, bl
I T ADETEFED LB ST, Fe, 3L Bl i Sh Tuniziadhic
BOUH LI RSN T2 B TORMMBH TEIOZbb i HH TE/-O THE T 5.

-

A VLR B AL AR T 19894F 12 A 73519934 1 A EClipeL CEML 7= (A 2003). A&
A TII N R Y TR Corvus corone L/~ TWHFA C. macrorhynchos 1E[R—D#a<
HEFIALCRY, KRE T CIEmMEOMRBNIRNEETH LIz, mfEz XKpEdIc—f/FL
THITALL THY T

KB OPFETITH AL O 2R LT ECICTREHICEIZEL, 307 ML Lot Az
FVRSHEZDFEIBIZHF L T TAOE LS LIz, B A 28/ R1235 A A3053% &
T, 5% B TR BIRICEIFE LI=b O E ], 1A BINSRELIZLOOHE Fn4 T

2004412 18 B 23
F— D — N JRE, A, N TR FR, NS TR
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gL, BRI (BEEIM-1S) b DU, 2t & KTE S I T 3~104r 2 &IqE
FRLTe. RCHIEICESLIEED 3530 180 ERn—F I8 ER0EAH 22T A5
IOTTRAILT-ATEZ R E L T, BN W4 & Ridk LTz,

B TBI O FE AL AT~ DHTDIT 4D DR GEEE, 20%EIE R, 80% 2
FREE, RETRZINER) KB HIZOWTRD T2, BB/ L Wb ODOEEGFL TREH, 2
HELIELOOEEAFLTEIEL, MELZLOOKE AL ORERE L. ShEITeS
BEBIFEBDOEHIVMEE RN ZbOTHD. SLEHE R CEY, BascRbLE
bOEFFE R RSB~ BFERE R ORFHHER I 7 AR IR 028 %
<CFEHR 1962, /MR 1984, HE 2004), BN RFR & 720 O BIF N e KO KX IR E $ O
20%75°580% DIHNIZIZIeHZENZND T, BIFNAREICHGS I EED HRELT
20% BN AERFDO PR IEZ R, BIZEMEERK T L2 ED AL ELT80%EIFE RF D B ARk
2. BERA~DBIE~E A, Je B B EBIEB DG FHETEHl > THRS IR L LT, [REME
DI TENC B XIE TR ELTIRDL7201C, KIE XK G HR/B RO R - AR -
SUE - Rz AL CRBCE X G A 1989, 1990, 1991, 1992, 1993).

RSHREIZIT EMILB L FH LB D/ F— BEEL. $abb AW
—AEEBEL TR LCBFERS OO ABTFELZD, 2 RIZIWEEIZFERSOARALL, al
SOFEGAIROEM ALK FEST=. AH KPS 5HITIXLERD D ILHIZ AT THIE g
OAFANZL, TADD SAICIFINBICERSORM L. BEORSHREITHIKETKRE
IR RS2 T23, 10A BB O RS HAEIRL TILERICK < HAEALL,
R BOEESTHILDWD i/ N3 EST. ZO%, HIAIZILERO A HHIHERL CFEHoO
WERSHDO R e, RELIZSEIEOFFH RS HOYH, ML, S, P, M2, Q20 5{#IZ
DUWNTILARAT - THIE B ORFE Lt TEN O E B A4 3 27010 1~4lEl 0 B CilA %
1T7e-72. 10 A BICHEHEL T 3[EILL ERSORBEIN LA IChORFIELZER L
7o B OIEENR I A B OIF IO TR TIIE RSN D2 EDH DI HIHE GOV T
b, 10 AT 1~3EIOBE TIWATL CRAEETR o7 (FAF 2004) .

BEIATEN 2 M L Cal L 7o 52 5oL (T A8 Corvus spp. “EAk 1962, 44
Aegithalos caudatus % 1973, VX Fgretta garzetta (P 1984), FH4 A (2 X0tk
RSB AV AR OITEI R E N RESEBL TWHTENFATND. AT THEH
52+ 20% B 75 IF HAEE 80 % 2 75 Rp FR 2 - BEFR BN SE - I B TAAA AIC KD KRELE B L7120
T I~3HEMBREOEMM THEI L T T20 TR, 1~30HRBEDOEMM THEIILT

FHEIFORE Lz, REIRAFRLFH RSO T, IR fTEnN REELIZEZATE
izX oz, FERIOMUL 2H RIZERSLL TS TH IO ETHRLIZAS, 5H HEIzial
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DISNZLT, FHE RO SHIRNTS31T T, S35 3 20% 2 35 W B - 80% 2 2%
L - BEFR BN ARG L L7z, 7eds, AMNTIFEACHITHRL C, ERSHD A
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# 1. HIAOFEFINRS O TORRMBATEIO Lk
Table 1. Differences of the roosting behaviours between the traditional roost—-M2 and the newly
established roost—Q2 (mean=*SD). [ ] indicate ranges.

Hra<HbM2 (N=22) K7 HQ2 (N=8) fEbR=R

Autumn roost M2 Autumn roost Q2 P
P (%) 49+ 14 13%5 o
Percentage of early arrival [25-74] [7-21]
20%E1 45 KF R (lux) 1570900 4310£3120 I
Light intensity of 20% arriving [160-3800] [1300-9500]
80%E! 4 I L (lux) 110£80 380160 oo
Light intensity of 80% arriving [10-350] [140-600]
(SIS TR 1.88+1.18 4.23+3.23 «
Participation ratio in aerial manoeuvres [0.28-4.72] [0.90-10.97]

Mann-Whitney’s U-test, * P<0.05 #*% £<0.01 %k P<0.001 skk% £<0.0001

(2725 T, FEIFIT/RoTVRW.

SEMTEEHNSOEIOFIBEL-D, 1HI72 T FEHEBO X =i Ncb D0 -
72 (FFFF 2003) . FARFAED198IFENDHI9EETD 32— RNV AE 20 A LL BT
TELTZR RS HM2IC 5T, 19924E121IM22 35 A0 AL 2. 8km D B IZ K A< B Q2B S
N2, 100 A ULNEAELZR o Tz, Bk Eizid MEL RIS -2 0a<HQ2E 34ELL
EEER SN QO e A BM2D gE I T8 2 b L 72,

LIS
BIEEIIFERSOEMIOFEDOHIH A3371 =97 (V=19), #1E D HIf] 53406 = 1923 (V=
19), BRSSO E OHIRTA07 + 1523 (N=28) , FIFKOHIEI 23241 + 1163 (NV=10), E1a
<HPOE O HIA 26911093 (V=13), FIFK ORI 73490+ 1520 (V=19) , Fka<HITM2
3626+ 1733 (V=22) , Q23537+ 1803 (N=8) Th>~7~.

1. LB 2RI TEI D2,

FeAER(H DI, FA46+16% N=19)1Zkbm<, #IE (30+115% N=20) 1T FLT, &
(28+16% N=42)bHIFK (21 £12% N=29) BIRWEFHERB L 7%, B (40+23% N=30)IZ
Bl ot 20%BIFE IR (4 1) 133 (4960 + 1120lux N=16) 1ZHch @<, H15 (2000 =+
1180lux NV=19) 1ZH LIz # 13 H (2080 £ 1390lux N=42) LK (2360 +2130lux N=32) &K
ELE DL, 12721, IR (1130 £970lux N=32) N E LRI~ THEIZEK) » 72,
80 % F| A HEIRJE (1K 1) 1378 (190 £50lux N=16) 2>HAIE (150+90lux N=19) (2T
MUTt, B (370£360lux NV=42) 122 L Theh <72, FIFK (130 £ 190lux NV=32) 1272
P L7, Bk (2002 180lux N=32) (2T I HINU7z. BER SN (K DX, £0.77+
0.86 N=18) LI E TITIRV VIRAEA L 2. RFIZHE (0.28£0.52 NV=42) I3 & (1.05+
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* 2. [REER L THIOR BT

Table 2. Relative matrix of meteorological factors and roosting behaviors.

T UL AR RJE

Maximum temperature Minimum temperature Pressure
(a) & Spring
sl ot s
SLHE A 0.259 0.362 0.028
Percentage of early arrival
20%) 75 5 HEL BE _
Light intensity of 20% arriving 0.033 0.123 0.507
80%:21 5 I HE B2 _
Light intensity of 80% arriving 0.048 0.047 0.110

Y R
ERSME 0.245 0.408 ~0.482
Participation ratio in aerial manoeuvres
(b) W1& Early summer
sl ot 5
SLHE A 0.116 -0.026 0.229
Percentage of early arrival
20%) 75 5 HEBE _ _
Light intensity of 20% arriving 0.232 0.063 0.054
80%ZEI A5 IF IR L ~ - -
Light intensity of 80% arriving 0.104 0.102 0.087
Y R

ERSME -0.223 -0.315 0.284
Participation ratio in aerial manoeuvres
(¢c) & Summer
SR . ~0.300 -0.386 0.070
Percentage of early arrival
20%3 25 5 [
Light intensity of 20% arriving 0.426 0.400 0.239
B0%EF MR & 2 ~
Light intensity of 80% arriving 0.343 0.320 0.163
ERSE ~0.450 ~0.497 0.446
Participation ratio in aerial manoeuvres
(c) ¥1FK Early autumn
SLR . 0.068 0.216 -0.061
Percentage of early arrival
20%3 75 5 [
Light intensity of 20% arriving 0.124 0.164 0.272
BO%ZI A5 INF IR . _
Light intensity of 80% arriving 0.083 0.082 0.517
ERSME ~0.064 ~0.011 ~0.362
Participation ratio in aerial manoeuvres
(d) #k Autumn
SLR . 0.188 0.401 0.189
Percentage of early arrival
20%3 75 5 [
Light intensity of 20% arriving 0.225 0.166 0.634
BO%ZEI A5 INF IR . _
Light intensity of 80% arriving 0.340 0.294 0.321
REFRS s 0.100 0.210 -0.279

Participation ratio in aerial manoeuvres

0.70 N=18)CHIHk (1.31%0.87 N=31)|ZLb X TH{EA 72, Fk(2.46£2.14 N=32)ICEL
WHIINZERL, kb @< ors. REFITIHEN4.6 =7.5P(V=19), #1E 23.2E5.5%
(N=19), E132.7+12.8F (N=41), FIF1325.02103.62 (V=29), £ 7310.5%20.6FJ (V
=30)72~7-.
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2. JRIRTEA I L Dt TEN DAL

IR TEN DL — b DAy U 10 H LA RS20 IR AT A Sk I B ZR S =01,
RSHMITIIETIFAHEIL, RSHPESTIHE Tk Tho7z. RHMIDFLY)
Ha i3 2L, HIEIZ20%B 35 R HRE L80% B 45 e L A< A2, RS IME R K EL
72572 (K 1) . AHPESO FE LMD L TH[RIERIZ, #IFKIZ20% 27 R FREE £80% 2%
AR MRS 720, BERSIME N KR E 72 (K 1).

3. S HOFIRIZEL 2RO TEN DAL

PHINBH TR HM2TE~F LW HQ2TIX (R 1), H A 2KRFRHIFTIZ < Bl
{RTWDBOD T 4550 IFREELAD7e<, 20%BIEREIREE (T 35V 13T, 80%%
EIRIREY 3ELUL LOALIE oz, BIBEH ORI O CORRIL 25, LOIERIE o7,
M2EQ2D I TIFIE S L, EEITIM2236.5 = 16.83 (V=22), Q274321.5 £ 26.9f)
(N=8) T, M2IZHTQ2IE Mi5Lh ER&ED 72 (U=35.0, P=0.0129) . Q2 TITRIE AN
(b DELEBITHERBIE I /2D, BERICEG o TRSHIENOLR EL THH O EICHE]
gani-.

4. REBEIATH)

BRI TEID 4TEHH (JE75 520 %2175 Re IR E - 80 % BIE FF IR - BER BN E) L5 R0 35
F (s R - AR - &UE) EOM B Z I Z LRI E2 A, Wb R R B E
LMEHILT, D OFHIF TR OHLZLHRO LN -T2 (R 2). s TEI0 430 H
MR FBESNTNDNEFIRDT2DIT, RIFEANEIL-EY - I CEHIZ LR L
0, RIFICEDZIARHRRT, 2 >FHfiH CHBEOMH M 27" ZEbRh o7 (K 3).

E =

LU EORFONTAERAE 7T AD G A IS O FEHERS L B SE THREBL TAZ.

FCADD 5 ANCITBIERO FEGE<A B A 2REFIRNCEE L TRY, AbADEIFHF
ISAKEAL T 520%F A& RF B EE 125000lux i< S D ZFEFHI LV D73 7228, BIE D RFEDBHET
T %80% F & R R EE (XIZD DO FHI L KEN 2D o T2, BERSINRIZEIZR W TR Th-o
72 (B 1). ZN6OFERIT, HERSH~OEANT TH T U TRIEFE THEI AL TR
WIS (8 1979) Z AT TS, AVRYHTATIIERERRSBICBINT DX I ESHE D
& 03FEE AL T (Nakamura & Murayama 2004) , BFEE AT Z0 NI BE TR (FAF
1998) , FHHIZRILLIABIR D —EBITFRS OIS ML T (PR RFER) . N TR T A
THIEETHLHLW D (EWE 1975), BIH ORERRHIC IV ERISHBIZBINT 520355
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* 3. BUMATEI~ORROZE

Table 3. Comparison of the roosting behaviours in different weather conditions (mean=SD). [ ] indicate ranges.

Rige Weather  #F Spring #JE Early summer % Summer #JFK Early autumn #K Autumn
353 (%) Percentage of early arrival

i1 Fine 44421 2446 27418 35419 42420
[21-70] [17-31] [9-75] [8-72] [8-66]
20 Cloudy 47+15 34419 3117 41422 42426
[33-66] [15-76] [10-65] [9-75] [7-82]
F  Rainy 477 2446 35414
[39-52] [18-32] [21-50]
20%%) 25 R BREE (lux) Light intensity of 20% arriving
%3 Fine 4760+920 164021300 19901260 1120710 25402230
[3500-6100] [400-3200] [100-5300] [150-2400] [380-8500]
20 Cloudy 51501190 2250-1270 2940+ 1630 930750 17301230
[3900-6800] [400-4500] [500-5200] [20-2100] [160-4700]
M Rainy 5200+ 2260 19501110 8301010
[3600-6800] [400-3000] [70-2300]
S80%Z AWM E (ux) Light intensity of 80% arriving
fEA Fine 20663 208136 340366 6994 144+98
[140-300] [90-370] [15-1600] [0-340] [25-400]
20 Cloudy 167+26 13587 582409 120100 181+192
[130-200] [0-300] [140-1500] [0-300] [10-600]
i Rainy 190+57 133+54 145+139
[150-230] [90-210] [50-350]
HEIRZS IR Participation ratio in aerial manoeuvres
&7 Fine 0.92+1.19 0.27+0.32 0.18£0.30 1.18+0.86 1.96+1.14
[0-3.33] [0-0.58] [0-0.87] [0-2.96] [0.51-3.85]
20 Cloudy 0.73+0.52 1.39+0.69 0.49+0.89 1.35+0.81 2.49+1.91
[0.15-1.27] [0-2.43] [0-2.60] [0.15-2.93] [0.28-6.93]
¥ Rainy 0.65+0.79 1.00+0.46 1.00%0.50
[0-1.52] [0.36-1.40] [0.43-1.52]

(B 1972). BRI WL SO IX VB 3 THROIEF CURE 1972, P
1998), 72XV AN53 A1 T2 - 0D £ < O MUl CHEZFEME (R DNF B -5 2 L1370, [LER
DR HII R WIFFD O ZLDEERDB R > TETWBHREDO—2E LT, BHEEKD /21X
VATEN CHERE AR DTN SIS TODIENEZHND. BIF DR N T T 5
FEMEDDFEHERZEDRWRE D 1212, FRS OIS N2 BFEAE A & BHE RFE (43
ESCETRDIIVIZHE EFoTWDDIZ, BIKTHLLEENDERDIENEZDND.
H(TADS 9A) IITHEMSIMEDIRH IR o7z, URLL EOANRY B 2AOBPNL TH
ZIECED 9AITHKE T 32D T (Busse 1984), BT 2220 11080 S BERE S N S8 )
DIFHE D 12ELTEZOND. Fio, PIEICHELH LIS EAENONSOITEIE 2 LK
L, Bt/ B FHRSHICS I HE RN TO<A CR M -fH 1966, HH 1972), 2
DEPETO BOTRI S DFEFEN+ 53 TRNELED, BERBMFITEL 2D THA). B
(2, I Cheb @i - 2 TR FER 23 W EE22 R  CThH 0T (A 1995), REFRIZS N
HZLIZ I BRI ER AR AEIADE 2 DD, BIE ORI T 3580% 275 R B3
HTheb REL o7, ZORINTER TROROIZVEATEINAATEH T (RE 1972, 1
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1998), 72XV D FSTDHA72NELN (5 H 2003) . 22D IX0 AT A A 2 Lleb X%
FoTHRIDIZBIMT 220 (T Bl22), 80%BIERFRRE AT |& RIF 72t & 5.

FK (10 A 1 B12 A ICIEBERBINE D b KRELRY, JBE RITRITIRWTRED -7, 7
KOEIO N R T AD SR ENO G SITHER OB RSB DML BB DN
Kb HZETH KM MEtESI, FKITRDEBEIZITBORDITVEED, B
BORDIEVINTED LTS (FF 1997) . ZNEDOS BN RV RS DIRICEIE 5
LLTED, EBERNRELLRDTHA). BANLH LT 7~82H DIZIFIALITIT N Y 5% 4h S DO 7R
N OFFEN+ Y THHRLIE, BEIRICL BN ATHETH A, LA DRI TE) CIIRER
DBNEDI%L, TNENORETRINEFE ThH DLW TERA DD ((ZH 1979, 1L 1976). 7
WIS Z DA R RS BIRICEA L, ZNHDOEKICEERICEBINTDREN RH L5
I, BRSPS ERDRMITITES TNDHI LD, BOVEL R RGN TSNS
DI, BEKIZIZT RSB R EL<RLDODNIAFTHS.

FERSOMIDOFRLYE & L LT- L2 5, IR0 /L — R 43I USRI RITEE A 3
TERRSNIZRIEIZBNT 20D BERIRE R RICH N TR 2> T, ERCHSEPO R
ERKD LB TH B Tho72 (K 1) . IR RTER A IZIE, W7 AR RS HBIUBEL Tl fE R
DB A B R T DERED RO LI TOD (PR BRI . FRIHOPE, ERalHO
WD I A BB SN ORHIIC IR ATE SIS INL THUE R OB A 2558 350
D, HEEREEHIZHIETDHDONR LR, HEDER TRIOADREIEFNIERDHDT 2
DOFERFHEEAMEL A2 Db LR,

SR TEND AFEIE (JeE =R, 20% BB R HREE, 80%BIE R HREL, FEMRSINE) 1T, KGH
FD AFEF (e KU - BARKUR < KUE - Kf) EDHWEIT R A B M A 7R S o7
2B, BTADRSHITENT H 2 DR[RUTHBEINLZENDIRNEB 2 DID. KAL)
Z R LT DI DA ORI TE Tl R RARKUR OB TRD BT D 8 (FHER
1984) , BT ATHERMETITRED T D0 TRRITHESEIBINLZENDIRNDTHAD.

# O
AWFEDFH AL O T, SR FO LR R IV TE LI TRET DR 2207z,
FERTIG, 4 il R IR0 QN B A7l b sl 2 IR L 359 2 CA 472 DRI HEHIA W72 e
TNHDH & DR LS RUBIC DN B OBEER LI

|

1989412 H £019934F 1 A FCTRIKFALHER T SO AT ADZEE NS HEZ T 1 ~4EOHEET 34E
MFHEL. ZEHFEOLEOTDIZE, U1, &, 91K, KO 5>OMMIZS T, B TEO o7z
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WIT 4O DA RO T-. FeERIT B ARL D 2 ETE TITAC HIEUTE S L T B A A gt
BITEDLE D, 20%E85 R BRI B D20% 032135 LI RO T, AR R BN iaEoT
LED B, 80%FA5 R I RIAE L D80% MBI LT IRFD IR T, AR BIAEMEIEHK T LIz
D BR, BRSINFRIT A DI TR S NI HER~ D SINE ~HA I CE > 72l C, BEIROIGH
SERT. RITITEAE R L20%BE R D RS &<, ERO LN RV RSOEICES
LTz, BIZIE80% BN A5 R B EE 23 et i<, FER SN RITRBIRS, AlBIEA~DOEIE LB
SETL, RSHAVTFFITHEITUTZ, FKITITEE R DRFRICR W TEL, RSB ITRD &L, B<0b
PSHIKIZEAL TODHONEL, BERMNIET Thix LB AR LD ol £EHiRdhidikEo
T3NS, (SR FEoT-MIITEELTZ28, 19924EDFK A HD B BISN T, A4ELL FF S TOZARWEID
BANCRASERBEIL-. Z0RIHTIE, 5 RN1/4LD 73720, 80%F 45 HE IR 220 % F) 45 1 I i
3L Ebmi<e, BERSIMELZ R HELZeo7. B TEIO AERIIRGEHR D 48 HE
(Y4 B o mARIR, RIREIR, KT, KiE) Lo TREBIOHBICREINMICRBIMEOH A B b R
Mmootz
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The seasonal change of Crow’ s roosting behavior

Sumio Nakamura
Shimizudani High school, 2-44 Shimizudani—cho, Tennojiku, Osaka 543-0011, Japan

I studied the roosting behavior of Jungle and Carrion Crows Corvus macrorhynchos and
C. corone from December 1989 to January 1993 in the northeastern part of Osaka
prefecture. 1 confirmed 10 seasonal roosts existed in the study area for each of the three
years and | selected five roosts for an intensive survey.

To detect seasonal change | segmented the study into five distinct terms: spring, early
summer, summer, early autumn and autumn. Seasonal roosts disappeared in winter. In
comparing the five terms I calculated four indices: (1) the percentage of early arrivals: the
number of crows gathering at the roost site two hours before sunset divided by the total
number of roosting crows; (2) the light intensity of 20% arriving: at this intensity the main
groups began arriving, (3) the light intensity of 80% arriving: at this intensity the main groups
had almost finished arriving, (4) the degree of participating in aerial manoeuvres: dividing the
total number of crows participating in the aerial manoeuvres around the roosting site by the
number of roosting crows. The percentage of early arrivals and the light intensity of 20%
arriving were greatest in the spring. This shows that many roosting crows were gathering at
the roosting site early. The light intensity of 80% arriving was greatest in the summer when
the degree of participation in aerial manoeuvres was the smallest. This indicates that the
arrival at the roosting region had finished earlier and the roosting proceeded silently. In the
autumn the percentage of early arrival was the second greatest and the degree of
participation in aerial manoeuvres was the greatest. This reflected many roosting crows
gathering early and the roosting was noisy and proceeded confusingly.

In this study area, the seasonal roosts were observed to be in the same location and
during the same periods, except for the autumn of 1992. In this year the autumn roost shifted
to another place where no roost had been observed for over four years. Comparing the
previous two years roosting behavior to that of 1992, the percentage of early arrivals
decreased nearly 25%, the light intensity of 20% and 80% arriving increased almost three times
and the degree of participation in aerial manoeuvres was greater.

There was no correlation between the four indices and the meteorological factors of
maximum temperature, minimum temperature, atmospheric pressure. Similarly, the weather

conditions had no influence on the four indices.

Key words: Corvus corone, Corvus macrorhynchos, roosting behavior, seasonal change



