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HAEHNTIZ AR HTA Corvus corone T WHF A C. macrorhvnchos 1Z—5812
RNCBETERT HIEN V. ZOHZAEDORSHEAIET A, TSI ETE M
(AT D EYEDE RSN TE 7228 (Goodwin 1986), T2 HISIAE TAME L - #F58 1
fiChd. 2 —AUITHINTEH 1EOEE TILR IR HEEO L RS LA (CEH 1962), 13
E VERICDIZV A 1IRIOSETIL N B LOASHAFEES N (4K 1984). LasL,
A ROHEETIEAZAORS GO B 4 A 2485 ET A28 TET, M- lHEOB
FRIERARATH -T2, AFZAORHO ST - BT T8 H LN TR T 52Tl
MW (LR 1976), KEFAL SO B0 R A 3ERICIHT-0 @B A L2
EIZY, 186 15HIDRNT A - 153 B IZ31 T R ORI - AT AMIc B E TV B E
ISFERREALIZ (HAF 2003) . Fz, ZebiENEREF AR F§EUTRDE, BSoLIAictE
9, I E R OB W 2B AT AR A LD L THS (P B8). Bt B0
132 S S TIRMF TR S AR T D203 %<, Al BT AT-PH R 1% 12 1285 6
OYATCRMRIES PR SNDZENEZ O (P W) . 2R BTN LY, HFAITH
TERZR A - TEBEMICHELDY, RSOIRRZFEFHSETOELLL. LasL, ik
HUEE A 53 L COS ISV IR 2T, h<bn—FLEEOFHIEAZER T2
DIZAHIH. I H - A AR ESNEZIBHIIZ ST, KREBERFBRILELZS, BIES
i OHERZ F D ICRSOEEEL TOBRREMARD N0 T, Z2izilis+5.
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PUTILBEFELRSH GRERSD) A 2, —FEOREDRIICOS 11 H LA Lkl
TIFEL-RSL (FHiCOH) 2 9E@H2 (P4 2003). ZFHORIHITFHMOFMERSD 2
DERDHZIED, BFRICIUEHZRCH FERSHML) SR SN, BEICILRORS (B
PLS) BRI NDET, RSODEIIHML, 57 BRI L EEBICILR 35 (LK) . BE O
SAEPEKETRE, PKICILBRORTHAEREL TILEFEDRH (1990,19914F 128 D
M2, 1992F|ZFKR<HQ2) BETEL, BICBEKMHHMAZIINT TILERDO RS HHLIHIL THE
HOBERSD 2hFTDHE, RSOOEITRY Ui N5 (/9D (P 2003).
LA T DRRATIEZ DIE R ERE NN 31T T T e o7z,

B M BRELIZNRS BN T IHTRENT R Y HFTRAZL>TRBEN TR, (KIREE
T COMMBOBITREERD T, HTAFEEL T—FELTERE 7= BRLA - M A28 E
TR HRERST=HH ML, P, S, M2EQ2)IZOWTIE, AR A FARINBREMIC 1~
HHOMBCTHEELEBLZ. 24BID>BEKL A - 1M A 25 7E TE/ 18>\ T, KR
BREBERBR(KRERERE 1989-1993) IV KR REFA ML, FAHLIE
B, ARSI A - BB OXKEIR (F%) - R KRR B EKIR - B KR - B RKEETH
5. INOLORBIEMIOMRSL B - B B I ERIRBImARL . $7-, BSLA - 143 A OFT
%15 A MoK ERIR - RIEKIROEmE 777 (LU TRIEERMEREZELT-.

R HORR L B 6 KR - AR TR OB DL D5y THUTEHE T D7D,
D1 (RERE) &4 (B ME) DEERIBEL, 1L (K HHIRIE D 10% £ TOREEHEHE K
1%, 2 (B/ME) D HIRIBE D 10% ETORMBELE/NREL, TS P REEL. IRIEAS
2CHRMD/NESRIEITEE LT, RSODRLIL - HBEH R H IR - RAEKIRDOE TR K -
PRI AR/ MR CER TR AL (RAMHE) Z2HEH L. ARSI OOMIA -
M B ORTEL5B IOV T, BdRIR - RARKIRA R KIK  PRISE- 8/ MK CTh-7- B #
EIRHLI-.

w R
REHORLIL A -3 A N ETERLISHI (TR 1, 2) AT IR EL. S THIO M
22D LR W BRERRIRFTIZDWVT, 2a<HORME H -1HBKA (18H) LA H - {HBHE L
A% D158 2 & 1031 H4Y (558 H) Z e#k L7z, AR RME10m/sLL LD B ELAT O A A3k
SEA-EBEE T LAELTA, R H -TEBR B LRITZO15H 2 ETe31 H 9 TII29H £529F &
9, HEEIRD-7-(x2=0.000, BBEE 1, £>0.999). AEKE30mmLL LORLLLTD
HAGSLH - 3R E TIX 0H &18A, ML A - AEEOAiZISHMTIXITRL41 B SH
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Fig. 1. The tendencies of maximum (upper line )/minimum temperature (lower line) over 15 days before and
after the settling/abandoning crow roost in early spring to mid summer. The arrows show the plots of the
days of settling/abandoning roosts. “Maximum zone”: highest 10% of the temperature wave, “Minimum
zone”: lowest 10%, and “Medium zone”: intermediate temperatures. The horizontal axis shows the time

(day), the vertical axis shows the temperature (C).
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Fig. 2. The tendencies of maximum/minimum temperature over 15 days before and after the settling/
abandoning crow roost in mid autumn to early winter. Measurements and representations of the plots are

the same as Fig. 1.

D, BEETH 72 (x2=0.002, BHE 1, £>0.999). H&E KR (U=15.0, P=0.024, NI
=N2=9)bRIEKIR (U=10.0, P=0.007) bFENSEIZHNT TOILR IS KT T
DFEPLVLE BICRIRM EM o723, AMKRE(U=39.5, P=0.929) & H ik KEE (U=
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£ 1. RHDMIL HEORBAEMELTIROBN A
Table 1. Number of cases that settling/abandoning of seasonal roosts occurred and number of days that
temperatures were observed in each zone.
5K Expansive phase i/ Contractive phase
BRI PR BN RE B R Bk RE
Max. zone mid. zone mini. zone _ Test Max. zone mid. zone mini. zone __ Test
I h A ik Max. temp.
#5%

No. of cases 5 4 0 0 2 0
: =0.06 =0.369

SR A P=0.061 P=0.3
72 151 56 67 161 51

No. of days

IR &Emini. temp.

ffﬁ  cas 7 2 0 0 0 9

gﬁlfﬁ(g( ® £<0.001 P<0.001
50 178 51 56 172 51

No. of days

31.0, P=0.402) IZITH EREIT 2h o,

REHOR B -3 B ORi%1I5ABIc VW TRERB - RIERBEHABLTIFTIC
FRU(R 1, 2), RIBEBIOR LML A - HE B ORREF . FHLEIZHITTOILKR
HIZIT BRS OO/ A - HIK B OR @ KRB AIR 55 - R 4051 - /M 0f5, BfK
KR TIHABIIR 761 PRI 2618/ MR 0 TIh o7 (R 1) BRIBA~DRVEFER T D7
DI, BIROBIR A $ LB LTz, BB D2\ oD ITBKIRIT S LT s e N A &
BLTHELEEDA, BERIRTIIAEEEII Do/ (Fisher EREFERKRE P=0.061). L
ML, BRIEKBETIIAEENEDLN(P0.001), HIEKBSABRIEOLEIZRIOHD/K
AL RAEL TV RIS, KODAZINT TOR/IMICKIT RSHOD/MILA -
PR O R KIRITE AN of - R 96 - #Bi/NEL 0fF, B iR &IR TIIARRIR 0ffl -
18 Of - /N 9 T o7 (38 1). B/ NE~DIRVEMERR S H7-0I2, BIROBM B $Lit
BELT=. BB 2D IR RIRE P RIS E & B L2 b D LR/ NEA LI L 12225, &
KR TIIA B EN e o7 (Fisher EFERERMRE P=0.369). LML, BRIEXKIBETIIHEE
MBS HI(P<0.001), FARKIBIE/NED LEIZRODRIL - HBA L FEEL TV,

RCHORIL A < HH B LARTO15 B B TORBRIBEOER %, i3 MK A OREKE
LU, EROBE, BRI TR AR THl055, B 1 TOFERILM
1, Eh<oP, BRSHSDIINC 4FITIIMRI A - EE B OKBIIE VA 18 L EHY,
BIESRESRAMELTHEL THLRSOABINLd o7, #/NIOSFE, Bi/NE TR
W 7= DS HE 2THOHRSHP, FRIARSHM2DEIIZ 3B TIZALIL A - THIK B DK
BEVEVED 1HU EHY, FARKIRA R/ MEEREL ThRSOABWL o7,
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SRECH R D LRI TEN ~D XN FAHINDRETH-TH, RSOHOKIL - HIEA
RESNFVIFIINI=DT B LiTled o, FHHARERED B ISR $52L
3d>Th (hF BFP), RSO - HRICHEETATEEMILEV I EERLTWS. &
ERUB LR KIR TILREIAFE/ N LV E D o - DIIEHRRREVICEZL DT, BENLE
HETORIR L FHMBTERIUCKHEL, PROLIELETORIE THRIATE/ICIZIE SR
BLTWBDHTHS.

FEDLEIZDT TORKRIMNIIRAR KB OBKRIE T, ROLLITHIT TOM/INIIT R
ESIBOB/ ME TR OO HEA S0 ol IR TIIARSL B - E L@V B 28
DEFVeHHHY, FE/NITIIAL B - BB LK B BSDEBIRASH 7= I2b bbb
TRGL-HBARILRD 272D 28T, RIEKBASEEDRE IR~ LEIZA B
RSHDEENRLBEDLILY, BREOEITRCOERIZETAIRENLO FHI 0D |
DELTHRASH TV A ATREMEREL TWVA. RIBOZE SNk AR 325 i
B DT 0IZITH) —OBEM THBL TLOT, EVHBETORSSD—FEBEDE-MTE
LTHORYRLDEZZLND. T2, ITAFUT DV TIZHAOIZEN TR, AR T
B —EIEAT-HDITEE RIRICUSL TITRIZEARIMON TS (AR 1995). HT
RISLFERRRREN D720, KIBICRIGL ThSOEEETAZLITTREL E XN 3.

A& (B ARZIE B HEEZOZ) N W RIERL TEMITHAL ICH S 52 (B
1982), B TREMIDERUILEE TS (AK 1995) ZEMRHON TV BN T, RSHLDE LS H
MEEHOICEETIERELTCARIIAELEZONS. LAL, A BOEEMITIZIEER
IZKYIBESNDDIZ, RSHDALIL H « THBE B IZFEICLY 0~2B 0 Fhdidhot-. AEDEZE
BIBRTHH 253LT<0ThTHA. ZhHDHIENLLT, BEIVLIBES{LOF 15
SODMAL-HBICHTAETEREL THRELEbhA.

i
AH DB/ IALDBER T, REKREO LT RLVHITEHFEPITRET IR -T2, 1l
R, Sl RERO I RAEH KA R ASHMICT 252 CTH SRS BRI HOH A =75 v,
Efe, KIREEH KFOXHFHET RIS IR TRtz o7, Thon 2 DML R
LhbDOMBEERLZ.
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HPRIZTEELT SADEFRSHOID EICOWT, RSHORMIL H - I A 24 E 4570 I HgEEE
OFEEFTNL . ZOTEHOFZEMNRSHIZERIVBE ETITRSHOEOBME S ARIEDOILR Ik
K &, PKIOMLETIZRSODOEDBD LA HRIEOF/ (/) ZRUOT, R EHE/ NG
1253 T LD EE R B &7 A LR B EGOBMRIC OV TRRTL.

BEKIER REKIE TR, SRS M~ THD o, Bkite B fREEC 2T
e T, MECHTIREM R ORI R AR L =0ME L7043 &iddeh» 7. BSL
B 8 B IC LS RUBEWOHER BRI, B/NE, PRPSICOT oLzl s, FPLEITHh
FTOIERMIZIMR R RIRABRIE O, A4 ITHITF TOMNMINITR/ MEOREZ, BT
BASEES o=, FEIL - TEIRIC S0 15 A RDRASEGRZRKAL B - 1M B OREKRIRE L2 &25, 31
AN LD EVVIRIERIRZ, F/MIICIZIVEOCEISFIRNE « BlllEh Tz, ThbDIih b,
RIEKBOTNTHIMIChCORETINSD T, RSHETIZRL CRENSOFHIID 12
LLTHIHEShTWZEE AN,
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The settling/abandoning of seasonal Crows’ roosts relative to minimum temperatures

Sumio Nakamura
Shimizudani-Highschool, 2-44 Shimizudanicho, Tennojiku, Osaka 543-0011, Japan

| 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. There were nine seasonal roosts in this study area. In order to affirm the day of
settling/abandoning of roosts, [ conducted intensive observations 1-4 days per one week. In
the 18 cases out of 24 trials on five seasonal roosts, [ could affirm the day of settling/
abandoning. On the day of settling/abandoning the roost, the numbers of roosting crows
changed drastically — increasing/decreasing over 50% of the average roosting number. In this
study area, there were two phases in the annual crows’ roosting activity. In the expansive
phase: from early spring to mid summer, seasonal roosts were increasing in number and
distribution area. In the contractive phase: from mid autumn to early winter, seasonal roosts
were decreasing in number and distribution area. The meteorological data were studied to
find the environmental cue that allows them to change their roost synchronously. Daily
maximum and minimum temperatures were plotted and within each series temperatures were
allocated to one of three zones within each series: “Maximum zone”: the highest 10% of the
temperature wave, “Minimum zone”: the lowest 10%, and “Medium zone”: for temperatures
intermediate between these. In the expansive phase, the settling/abandoning roosts
happened within the maximum zone and in the contractive phase, it coincided with the
minimum zone. The results suggest that the tendencies of minimum temperatures could be

used as one of an environmental cue at roosting change.

Key words: Corvus macrorhynchos, Corvus corone, minimum temperature, seasonal roost,

settling/abandoning
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Appendix 1. Weather of the settling/abandoning day of seasonal roost in the expansive phase.

FRSL/ ik 4t Spring roost M1 H1<b  Summer roost P <5  Summer roost S FFH<h  Spring roost M1

Settle/Abandon JRIL  Settle R Settle #i3%  Abandon

ga{i 1990/2/18-19 1991/2/28 1992/2/29 1991/8/10 1992/8/7  1990/7/10 1992/7/21 1990/7/9 1991/7/10  1992/7/9

REHIR iE] Bl # W& BWE B ks bii i il W —B% R

Weather rain cloudy clear cloudy cloudy clear cloudy cloudy clear
occas. rain alter rain  occas. rain  after clear after cloudy after clear occas. cloudy

TG 5RiR (C) 13.3 16 32.8 32.8 32.4 34.5 31.7 32.8 30.5

Max. temperature

RASSR () 7.2 1.4 25.4 26.6 24.3 26.2 25.0 25.3 23.4

Mini. temterature

A ki (mm) 25.5 2.5 0 0 o+ 0+ o+ 0+ 0+

Precipitation

RBKBE (n/s) 7.8 3.7 7.1 5.1 6.3 7.0 7.1 7.0 19

Wind velocity

TR A KB Difference of maximum temperature

Fi:f[ﬁ&a)ﬁ © 0.0 0.9 0.0 1.3 2.1 0.4 2.8 0.3 2.3

Difference

848 (C) L59.4 LEHo.7 LRas  LH89 L568 ERo7  LR6s  LR24 LA18

Amplitude increase increase increase increase increase increase increase increase increase

it i b R BRI PR PR v Ltk Laltil Cillli}-4

Zone Max. zone  Max. zone Max. zone  mid. zone ___mid. zone Max. zone  mid. zone  mid. zone mid. zone

TEAS SR O Difference of minimum temperature

Fiiiﬁkmiﬁ © 0.0 0.0 1.1 0.0 0.7 0.0 0.5 0.1 0.0

Difference

1845 (0) +R96 L79.6 L5501 LR43 A48 LR38 LH53  ER30 LER23

Amplitude increase increase increase increase increase increase increase increase increase

k9 BRI BRI i X i Bk 7N LN R

Zone Max. zone  Max. zone mid. zone  Max. zone _ mid. zone Max. zone  Max. zone _Max. zone  Max. zone

egl
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Appendix 2. Weather of the settling/abandoning day of seasonal roost in the contractive phase.

X SE/ TR Kiad6 Autumn roost M2, Q2 T3S Summer roost P Hhlt S roast S K42<5 Autumn roost M2, Q2
Settle/Abandon R Settle i3 Abandon 3% Abandon 3% Abandon
g‘iﬁﬂ 1990/11/10 1991/10/29 1992/10/22 1990/11/10 1991/10/27-29 1992/10/22 1990/10/26-31 1991/11/4 1992/10/30 1990/12/8-12 1992/1/4 1992/11/22
K& it B~ i fhes§ fiff et i el 2 it [HIGEE reud
Weather clear cloudy very clear clear very clear clear cloudy clear very clear
cather occas. rain occas. clear occas. cloudy

1y 2t

TS, (C) 17.8 20.4 23.5 17.8 23.5 18.8 20.9 10.4 13.9
Max. temperature

% 20580

TefE5GE (C) 7.6 12.7 12.7 16 12.7 6 9.7 1.6 44
Mini. temperature

F R (o) 2.5 0 o+ 25 o+ o+ o+ o+ o+
Precipitation

A B A (m/s)
Wind velocity 11.9 3.2 4.5 11.9 1.9 4.5 6.4 6.2 6.9 2.7
T h RO e Difference of maximum temperature
Hiffteoi ) 3.7 3.2 2.0 3.7 2.0 2.2 2.0 1.9 1.0
Difference
R4 (C) M T8.5 . F6.4 L5l4.3 M T8.5 £H4.3 1568 1563 MTF4.2 L5149
Amplitude decrease decrease increase decrease increase increase increase decrease increase
ik sh i) tpijg shilg s it g PR Lt g
Zone mid. zone mid. zone __mid. zone mid. zone mid. zone mid. zone _mid. zong mid. zone __mid. zone
JEASSR DR

V¥ LoD

kit (C) 0.4 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0
Difference

54 (°C) FT7.4 R F4.8 F:F5.1 BT74 B TF5.1 BF47  MRT7.3 P T3.8 BRFT.1
Amplitude decrease decrease decrease decrease decrease decrease decrease decrease decrease
i HR N {8 g g g/ g g8 BN /N g
Zone min. zZone min. zone ___min. zone min. zone min. zone min, zone __min. zone min. zohe _ min. zone

€el



