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19884EDB19934RIIANT T, BT AHH Corvus spp. DFEFIRS AR 57012, BHED
NSHBIZHOWT HEMICDIZY, EHEE THRELZ{ TRl ZOMEDIRER T, FNTIEHD
DEMAPSHDOAED 1D FTICEEELTIZ, ITBELTZ 20 FTIC S Tt L 7= F i 2 8158
Lic. 2RO ATZZEDEANRCHIZBIT 55 OWME X, ZETOLZAENS L
BIZROHTZBR.

FEOEFNPSHOOMREL L TIRARSFVZAREITIE, Gyllin (1977) IZLA =¥ —DFi)
(CEREICSZ B OBEERPEET D ETHRIBFATMICET =R X —BAEIFITED), Lack
(1968) I & 2%l B FH B (Z R OEERNPES THILT, AT OB R RLE
HHEDEETEIZ LD 2L THIBOBREZEILY, MBOAME DIV TED), Ward &
Zahavi(1973), Stouffer & Caccamise (1991) 72 S 2 LA TEHRASHE (LY BV EEOE®REZEDZ
ENTED, APOEBEEANRSOEEE T2EPIIL L FAERIIZ VB EHM LY
FATERW GO REGLIENTED) RENRDHS. WT ORI EE, ZTVELOME
EDY 1 FTICEL Eo T T 528 T, JNZLOFIEMBHIFFIN TOB R THIBAL TVD.

A R OIEINE RSO ETOBE AN AN HIRETEA LD, L 205
LU EDNLEIZ SN TRSB AT T8 (LA, b5 %) 1%, ERROEDIRGEIC
HYUTTELRVMTEIDISIT RS, RSOOSR RIL, 13- THTRITESTHIZEMN
BHDHDIZAIN. EDTELEMBI-OIZ, BEELZ 8ODOHEFIZL LS, EFILTOITEIO KL
AR LTDRI A SN T A LEARRED BELT-.
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S EIORE M TR BEEBR L TWDIINYERIHTR Corvus corone N3 T wHF5 A
C. macrorhynchos T, MfAZIKRE T CHlBIT2DIXEEE /-7, hTRELT—HEL
-7,

A HIT K BRAFALRER DK B, KA, BT, BAHT, #5 e MR E oKX
LR BT, R R, & Ths. TIHRFAEL1988FE12A H»H19894E11A £TITR, g
LOEHBSAOPMELITRL7-. AREIZ19894 128 H 519934 1A T TITARW, BEAE
EOHRLLIZRSOIEIM @E#TT =4 W), QEHTIR), PEMHHI& L), S(EHH
AE) TR 1a), AL B 1T B ORFE LB RO BB ZIER 572012, @ 1~4E 0
ETHREEZITRo7-. AR BIZITFAEZL QW 8RR T ChREEEmL/-2L
DBboTo. MIZ 28 TADD TH EAETHEELLERSLIIMI, 19904 L1991F D104 35
128 ETHFELIZK RS HIIM2ERFEL TRAILT.. MO#IR TEREIN =R HAE I 30
A, x (BEEBEEROX v 7 HO LK TER 180m, WBIX=aTF, 7X<Fx, Th~
),y (ZEILUTEESO LA TER 170m, HEIZaFZ, 7X%), 2 (RILEO LA TE
& 170m, MIEIXT A<, 2F7) ThHo72 (K 1b). ZObMIZILHE EHOBE R Eic
HY, IO BOEREIL x& yBIRATREILN, yb z23EE LM TRELN TR
D, BEHLREA~EEMBIZASOREA TV, QEDHIDICHEELEZEHRSHIXQL, 1992
FIZR-TI0ADBILA FTHFELEKRSOITQER L TR AL, ROALBIL 25FT
HY, v (FiTHE L L TEERO LK T E 160m, HMEIZaTZ, 7X<X) & w (JIIARIEORD
LA THEE 150m, HABIZT A=Y, 257) THo7= (H 1c). PESITEE N LIIKICIFEL
BHTHD. Zhomrh, QUIERBEORRIZLARN o7, ZOMIZ, RSHDOEFESE
HRLEZEZTOBEBERSLRBHEOBLZOEBZHBLZEH RS ONHD (F
2003). 7235, AME THTRSODERES R, ML T 10FTICEL Eo ToilFL TE/
RSHIZBWT, —BEISERELZ 20T EOFFTIC SR TR AV T HIT8 R a4
LlZT 2.

FEIDFETIE, BAREZ O 2BF/H RN HERICEIE L T30 FOREEIT, 12
SHEZDREDIZHEE L TN ATADEZLHELZ. BA 2BEHRTNHI053 & ET, 55%] 7
TROIRIZBIE LI EEOEEH W, RIOENORELIEEOEE G REZTEEKLZ. 12
SOIBICEALEED 350 1LAEROSEWVIZEN E2Y, £EAMO EETERAEILD
WCTRAAL-ATEV R BEREL, SIMEE L. BIRITEIOREE R T720DIZ, 4D DIEIE
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1(a) . RERAFALHGS O EME RS HOEE . MIZIZERSHML (2H ~7H) Lk HM2 (19904E &
19914ED10H ~12H) 23, PESIZIZE RSH (FNEN 8A~10A L TH~10H) 2%, QITIZFAa<H
Q2(19924EM10A ~11H) n3d -7z,

Fig. 1(a). (upper) Study area and the distribution of intensive surveyed roosts M, P, Q and S. The
spring roost M1 (Feb.—July) and the autumn roost M2 (Oct.~Dec. in 1990 and 1991) were observed
in the location M. The summer roost P (Aug.-Oct.) and S (July—-Oct.) were observed in the location
P and S. The autumn roost Q2 (Oct.~Nov. in 1992 only) was observed in the location Q.

1(b). MO DL KK, FELRSOMILNRSOM2UALE yITERENZ. RSO HESZINI IV 4
FNTZEERFRSDIINLE xF2IE IS RkS .

Fig. 1(b). (lower left) The roosting sites x, y, z in the location M. The ordinal regular roosting site was
y, and the additional temporal roosting sites were x (1990 and 1991) and z (1992).

1(c). QOHULDYLKE. 19924FEFKDHM2IZE - TQOMFAEL =, RS BIINLIE vICREST-.
RSO EE SR U EXITAEFNHERRSBITALE WSz,

Fig. 1(c). (lower right) The roosting sites v, w in the location Q. The ordinal regular roosting site was v,
and the additional temporal roosting sites was w (1992) .
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(SeE =K, 20%E1& R RREE, 80%EIF e REE, RS IMEK) 2 FBERIZOVWTRD. A
ABEZ] 2BFRIRTE TITHRBL TOEEOEEEF LTRSS, AA 2RERATILV30 %
FTIZBE L EEEE AL CEIER, REUBEEOEEGF L TREKEL-. Bk
BT, BEBELBBEROAHLOMELEZR VLD THS. LBERERMCEY, 54
RTRLICHDEEFRLLZ. OEA~D REB BB ORREHEBILS 7 AR dhHRIC
12BZENEL (AR 1962, /MK 1984, R 2004), BNIRFRIHI-VDOBIZ MR KIZ/LD
X AL, BIBZEEEEDIB20%ICELIEHTZDDB80% ETDH\WEILRDIENZ VD
T, BIBEBAEENCBRBINI-EED BREL T20%BIERFDORBEL KD, BIFEMTIER
TUILED BRLLTR0%EIERDREL RO, HROERIERTT2OIZ, BIES
BEEEBLBFROGFHETE - THMRSMRLL.

RSOHMADEASFMHNBIBFEORE RS ODEHESREBE LB EEORIBOE
LB RAIZOWTER L. OMIZOWTIER-B- B - Lo 45658, BIERE T myh
LT —# —F % —hTHRRLI. 7oLz, bR B LIIRE I L7z O AIED
B LVBIE LI EEDOIE~ET, B Wb RFTHS. 728, RIHQUTILLIEMHAEE
2, M, PTG, W, AEVED 45 MLEENIMA RN, Tl XL E D, mE
PO A E ORI LV BIE L BEOIE~ET, FEE, W, EELRETHS.

B TENDREHAIC LA B L EFARD7-01Z, ZERCHRATO10 A MEKIZD10A
i, 72 ONCTHIRATO 10 B & TEBE D10 B MEBITHIEL, 2hbididsEn-ZFHialb
DI EZEL L LT (R4 2004) .

EESHEPBEINTZADORSOOHIT 20T, 12EFFNETHHASN TEEZEEZEDOR
SHALBIZ, B9 1 2IEEERFICBIDALBIZERSNIZD T, 2200 bE K AT 57 HIZHI
Fxhlh, BELBERRILLEL.
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HEABEOXMNRLRSTEFHRISHDOIL, RSODTESRPBEINZBEIL, MIT
I3 6B (B2 B%K38H), M2TiX 1B (Bl£R%22H), Q2T 1R (BERH 8R)Eo
(R 1). P(BIZEB$220) LS(BE A E40R) TIIBESNR o7, ERBEOX RS}
DL (BEAHHI408) T, BSODEESRITBREIN o7z, RSHDOKRBIZER
¥210A DL, IS HPBEIN-0IE 88 T, #ERI130.03TH 7.

RSBDOE A HNB L E T B ORHERTES (RSHIZABANS, RSOHPLEEMEA
\Z—EH£51TH): Pre-Roosting Assembly, 2L FPRA) (F14F 2004) DEid 8615 74125 2
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£ 1. BSODOERESRPEETEZDRI, 22D HEFLIFERTE S DI

Table 1. Details of the roost splitting and the number of pre-roosting assemblies.

FCHDNLE LB g
) * - ) X BLiFRTE S DK
£BE NS RAEFEAR R R HDOWREE Sites and roosting numbers Pre-roosting
No.  Roost Date Weather Stage 1< S AN ) assembly
Regular roost Temporal roost

D) REH y X

1 M1 1990 May 24 cloudy stable 300 150 2
RN TEH y X

2 M1 1991 June 5 clear stable 120 290 2
=) TEH y X

3 M1 1991 June 24 cloudy stable 60 270 2
&y BITH y z

4 M1 1992 July 4 cloudy transition 420 160 2
a8y BITH y z

5 M1 1992 July 6 cloudy transition 240 160 2
& BATH y z

6 Ml 1992 July 8 cloudy transition 45 65 ’
i TEH y z

7 M2 1991 Nov. 13 clear stable 330 300 2
7 BATH v w

8 Q2 1992 Nov. 21 clear transition 320 200 !

METIS, 1BIDS 1FT7Eo72(R 1), RSHOEHES RITERLCHEROLEITBREIN-IL
324, BRBYO BICBRINZ(F 1). RSOORERIC, RO THRADKER, %
BEROLE, BEEOER, RELELEBLIZBABH1, IESEIEESN-A
IZid, 20X ARICEAEELITBES 2D o7 MIOE QA RS 58 FTAXT) I
NSODEHEFFITBES N o7, BRSO, MIEM2TIX19904F L1991 EE A B x
12, 1992 E zICTERE I, Q2TIINLE wiZEREN= (K 1b, 1c). RSHDMIE x,
v, DRI Z RIS, DT BERL TOTEWEETH-72 (K 1a, 1b, 1c). Z
DT v, wTHRIER TH 7.

R RS HERSHOE FRIFE440 £ 120m (A=8), 1-DF/-iT 2DDPRADIBFTE 2-oD1ls
(2B B RIFR D B KAEIE390 +50m (A=8) TIZIEE LA o7z, RS HDIEHES BN &
ZEICBITHRSOOMBIL, IEEARLZ 2250 BRIBD106E2520{5 M L Thor-
(% 2).

MITEESN I TEIZ RS OOEE A RS EZ A LR 1PN —SN=B
D THBLIZEZA, 20%FIERFREL80%BIB R EE ITIT B ML oo W2 o728, %
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Table 2. Specifics of the number of crows in roosts and the distances. mean=SD, [ ] indicate ranges

SELE 2oD ARPBBRENL FRLE 22 <6 LR8N R
h<boa M H#EMPIHD DRSHD AOMBO B X EMRSHOMME (km)
R [iRER B (km) fft (km)
& 5
No. . . Distance between
Total roosting Roosting number of Distance Pre-roosti Mean distance
numberin the  ych seasonal roost BTN uscembly and among seasonal
roost :
1 450 0.55 0.45
2 410 0.55 0.45
3 330 406+ 192 0.65 0.45 3.8% 1.4
4 580 (N=19) [110-766] 0.35 0.35 (N=6) [2.0-5.7]
5 400 0.35 0.35
6 110 0.35 0.35
. 632177
7 630 (N=22)[350-1000] 0.35 0.35
6x1.9
(N=6)[6.5-12.1]
+
8 520 558> 177 0.40 0.40

(N=8) [255-844]

ERTIIRSODOEFES RPN ET B DIFINEL(1F2.00, £-0.0010), RS METHIE
BN ETZ A DFNEN-T1=(1F10.00, £0.0149). QQTIEEL RIS LRI
A DORRSMBIT14.9ERE TES o7, MBIERAE2T0A DIH, ZIUFETERZBERITZ
DAL, EDHIRITIBE B LIRBUVEERE, B A%4051%% £ TE R 1 Tlfiise
B RS EBBMUT BRI BRI,

KPIIRINTWBEF 1, 2, 3, TIIERSOMILKRSODM2O R ELITEZY, DD

WS REBE LB ERIISAT, LRTELEOMIZREE LD R F I HEIFBHOLN
72(F 2). FF 1, 2, IFEILORBEMS B LI LB3FT, 58 THICLEMDHE
2.8kmIC A RSO RENTZZ ALY, ML EMOTER FE 1.5kmiZERHIZSFIRTE S (<
DI FI IR E RTE A MDD RO R IR SN DS Flight Line Assembly, LA T
FLA) (F1#$2004) SRR ENDEDIT72o T, OB E(LL RIS KB EZ -
7. BE THEEDPOORRBA B L2 LA T, 11A DIXCDITLEBEMDRS. TkmD E
D SATHIRLIZEIZ, MBMOIR2.8kmIC REFAVICFLADBTE R I, RO RNH’E
LU= R B RS o7

%5 4,5, 6, 8I3FBH P HOBITHICRI 72 (X 3). FF 4, 5, 6iTF LR OMIOEIRE
AMCERE L THRESH, RSODIEELSRBEE BIZEBZRPRE R o7, RSODOTHER
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N N
1990May 10 2 %* 1990 May 24 2
g8 Hh]{o 40% (430) 49% (450)
No. Roost w E w E
1 M
. s

400
N 1991 June 12
* 1981 June & 2 18% (830)
0% (410)
2 ™ w £ w ]
s
s
. y . :
1991 June 17 2 * 1991 June 24 2 1991 July 2 2
s oo 52% (330 31% (350)
3 M1 w E- w E w E
s s s
| 2001 200 1991 Nov. 19 200
1981 Nov. 2 * 1991 Nov. 13 991 Now 19 2
29% (550) 41% (630)
7 M2 w E . w e N ]
s s; 4

K 2. iCODEREMEEAHESR(FES 1, 2, 3, 1) DFMBNBIBEK. RSOOMESENRE-ALE
DHI%D B DFARNEIEEE A THRR. EROE EICBER, & RLMEETRT. «EILEE
SRS OEBELIZATHS.

Fig. 2. Radar graphs of the number of crows arriving to the roosting area from four directions are shown in the
cases of number 1, 2, 3, 7 In each graph the date of observation, the percentage of crows arriving early
(the total number of crows gathered 2hr before sunset divided by the total number of roosting crows) and
the total number of roosting crows are given. Asterisks indicate the days of the roost splitting.

WCE SISO ONTHRERIIEBICEOL, B BIIENLOBIEFEHIERML. F5 8
DKRHQ2TIE, H#E RITESUI 2N THEPLDEIFE DR LR LD E|E DHEANH TR
Hbhiviz.
=
210 DRSHBEDIL, SOOI HESWNBERENTZDIZ ATV I IL, BHEET
BELIZ5ODEHRIHDIE 20T IELBEIWR 1280 ) 8T, TS BT EN
LI HRNZEERRL TV, ERDORSHBEOEEIIETAIZ IERER -0
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3. RSODOBITHNCERE ARSI R (FES 4, 5, 6, 8) DHMRIFIFR. RIODIESHEPEEALE
DHiED B DFMRNEIERE 45 TRR (S 80D 8HF M TRR). EHOE LICHER, kFRL
BTN Y. AR RPCOEBEL A ThD.

Fig. 3. Rader graphs of the number of crows arriving at the roosting area from four or eight directions are
shown in the cases of number 4, 5, 6, 8. See Fig. 2 for details.

T(EHR 1962, BH 1972, /K 1984) , TS RRSORERL TV EL THBE TEeh o
T-FIREMED 5D,

RSHDEHESEIT, FRSOMIT 66, KIAOM2EQ2TENE N 1BINBEINIZ. K
REHO RS OOHENHITAFETHAUNREBZTL, BENLLBREICHT TRIHOHK
DIEMU S ALK T DILKREAL, FRODHEITHNT TR ODEDBD Lo AR/
T2/ DRSO DI (FAT 2003) . MLIZFEHIADS (L ~D RS EDIERHIC, M2EQ21E
(LA A~OFE NI ILBRITE RSN - RSB ThoTz. 228, RSHOEESTHNEL
T HREHNCIL, FLADBMBRESNDZEN L (P41 2004). FE 1, 2, 3, TTIHFMOFN DFE
FICFLABBIEINTRY, FALBIEIE RO RE M TOFRITMBORNIELI-Z Lt
RBEL TN, F 5 4, 5, 6, 8i3 I ODEFHRSORHR T HLET, BHIEEOELVWEARH
AL BB IR IT AR ST M DBITIL, RO RERE(LBETL TV Z L2 R
LT3,
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RSOEDOTESEBEE =D, B OZIGIC LB ZZFDIRZRSTZNDTHAI .
TS EBEEREN B OEFHERNEIL, ZOHBO YRt REI o7 &
7o, WO RS HALEGEFE LI AW THY, BEIRO /L7l IE > 7. £ RSB0
FLERICHA TS HBO LS TOBERIZLDE, ITAFEITRS O TIIN 2V DO EE E TRl L
TWABEITHS (ILE 1976) . ZTNHDOTENLLT, BEFEEMMBNTHES ROFE Tho7-L
FTHRIULKY S22 THSD.

RSOEDE AP E-LED 200D RSHOMMRIZ0.5kmIEE THo7=L, 10FIT 2
DDOPRAL 22D RS HITITIFE R LkmDFEHFAPICINES> TV, ZHUTHL, £ FHiRSHD
FIRR I E Cid3.8km, B TIE9.6kme KELFRIz o TV 7z, IEEES &I, PBYIZIE 2o 4
SHIED, IMBENZIE 10D HERBRTIENTEEITHS.

FLAIZBWTIL, BEMNLE AN TRATHICHRBER T, FIRERCOAERESNA
IITERRERPBEIN TRY, BROEFESIITTFMORNDORL ESE LR TS
BAENHD (FH 2004). RS HOTHESF R ET- A OBRBMEBED 2720, RO
RNDREESELBL THOBDOL LR, S5IZ, TS HABEINT BITITIRHT
% BT A ARZIO 2B RN R HIBUCEIE L QO BIRS SEAFEL, FALHIBIES
LERIN A ORIE TRESEILL QO ZRBEDOZEND, RS HIRICE S LI RiEE &
DOERAATSEDOEALBAEL T ATEEME N HS.

BT AT OKEI R ARNC L BIRELH - TH, TS FITR IS 7=, UL,
AR TIIHTZADRS O TR EFT LS T2 RERF TENLLUIZYLZIENRERT, 1ah
BBEBLILEZONABINMEIN TS (2 1979). ARICIDEE~DIEIZ OS5
AZAD RS OHEAEARNBEITDLDRONEID, BETHLELIZLEDIHRFEEZE DS
WCEX TG A BENRIZDNE, S H%OWFERELL-V.

A RO IALDER T, RBRFEDOILEERIVGWITEEYITRRTHIEREL S0, 1l
BER, SEERKRLWICREE R ORAEFRILT 2O CHRRIE RIHHZ =72,
INHDH & DTHFELTEBICOLIODOHEERLE.

ZEH8
KIEFFAL R CTHTADOFH 1a< b2 1989412 H LV19934E 1 B £ TO ERMICH-VHELE. 2al
B I — S FIIAEEL 7= 22 FTC Ay L TRt L 7= 01, MBI B E2I0R 05 8B 7510 %
NRFERZ o, BEINIAKOOEHESFIL, ERSOLTIT6H, RSO TIL 20 Thot-. TS
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REBELUIBORSDIRT, BICOKEIRABOEBIC AT HITRD NN 7. 2015 BL 1=
RSHEDIHD 121FVOBDRSBHALE T, b)) 10DEFEDO RSO BIZEIC L > TELLT. sEELE
220N HDORMEL, BHIFERTE S DBFTLRS OB LOMBITIZIEE Uo7, HELE B OBt
IIZDFEHNRSODEHNRELEDL T, KIBLEIITRA 0T, Fe, RSBOEHES BN H-7- A
113, BARER] 2B RRTNIC < DU B L T B S (B 50 ORIz S 2B II A XL, EE
BB —F RO > T EETERLEI IR IHRNIER o7 EH RS OOREHNITL, L
SHDEFEZRVPBESNI B ORI THMANBIFEFNE LML, FEHLSOOBITHIZITEHR
SHDEHRD BABESUZONT, FALBIBIE S L L B0 BRI R F MBI BI B K BT B
FRMDL T ET.
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The splitting of Crow’ s seasonal roost

Sumio Nakamura
Shimizudani High school, 2-44 Shimizudanicho, Tennnojiku, Osaka 543-0011, Japan

| studied the crows (Corvus spp) seasonal roosts from December 1989 to January 1993 in
the northeastern area of Osaka Prefecture. On eight out of 270 days, I observed a splitting
of the roost; the crows did not unify at the regular roosting site but instead formed a
temporal roost additionally at an adjacent place nearby the regular site. Six of the eight split
cases were observed in early summer (May-July), another two cases were observed in
autumn (Nov.). On the days of the roost splitting there were seven specific features: (1)
there was no distinct human activity that may have disturbed the crows from forming a unified
roost, (2) one roost was formed at the regular roosting site, another temporal roost was
formed in the neighboring place that differed annually, (3) the distance between the two split
roost sites was almost the same as the distance between the regular roost site and the pre—
roosting assembly site, (4) there was no significant increase in the total number of crows
roosting, (5) the ratio of crows that had arrived two hours before sunset to those roosting
was greater, (6) the aerial evolutions were more active on the day of the split roost than the
days of an unified roost, (7) the radar graphs of the number of crows arriving to the roosting
area from four or eight directions were changed drastically on the days before and after the

roost split.

Key words: Corvus corone, Corvus macrorhynchos, sp/it roost



