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Reaction to the Vehicle and Trade-off Between
Vehicular Interruption and Food Resources of Cranes'

- Focused on the Wintering Cranes in Cheorwon Basin, Korea-
Seung-Hwa Yoo®, Ki-sup Lee’, Jeong-Chil Yoo
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B Q75 200495 29X 3€7HA] HUEA) Y RTRIGAI R Aol A F-Fu)| o AFFu| o] 2ol it g
T A e e Holete Sl Yol Wbl HAXSHATE ARFr| Y RR22RE B HAA e FF
olofl vlgte] Zh7h ey, FRojet A FRo] BE 2YI7)7F 45 22 RE o A TE S
FFu} ATl 2] ZA FA tate] A, 271, H71, vl W3- Blon, 2 Firkes
5 Aol tiste] NEHA ekt E2olA W4E Abe] FA o i HhE- AR FRuje} AR BE
a3, AFe] FAlof thsted vbg-g 2o)A] g WA A TR AFT ] ZF 250mo|giH.
FFUIE 200mUjo A AFFojof vjste] RIZsHA BH-et it =2 mFgol Fhekel uek FaA EellA 9
RHEAIZEE 7L gIIAIRE ER QI A HojA Hol A A sil A HE HAAR o853 FA 3= I
A, TR AERo)7 AR FY S0 e m S g HARE AL =2UT A9 FE
SS9 27t #3071 Wil

F20|: E20to| HA7 ), BSAXINH2, HSAIZ, HAXIMe

ABSTRACT

This study was conducted at the Civilian Controlled Zone(CCZ) in the Cherowon from February
to March 2004 to investigate the reaction to the vehicles of Red-crowned Cranes(RCC) and
White-naped Cranes(WNC) and trade-off of the vehicle interruption with food resources . The for-
aging distance from the road of WNC was much closer than that of RCC. The large flocks of cranes'
average feeding distance from the road was farther than small flocks of cranes in both species.
Cranes showed the reaction, such as alert, walking, running and flying against the vehicle stop
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and were more sensitive as they were close to the road. The reacting time to the stopping vehicle
were reduced as it was farther from the road. The distance of about 250m was a reaction threshold
distance against the vehicle stop to both species. The reacting time in the same distance was not
different in relation to the traffic volume, but large traffic volume tended to cause cranes to stay
far away from the road and not to feed themselves near a traffic congested area. The reason cranes
fed themselves on fallen rice grains in spite of the vehicular traffic interruption factor was that
there was a high density of the fallen rice grains remaining at the area near a road.

KEY WORDS : FEEDING SITE SELECTION, FORAGING DISTANCE FROM ROAD, THRESHOLD
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2| ApA ol ik halo
AEA7 o) FolA B EFH7
A, 5 9 EY
Tk, o] e B
Pl =& &4
712A A A Ao F4 Tofl
O, A 9 BYLege 11 53E 7|g8ty] oot
GehA 7) AR FEY Y54 2 o8 FEadE
of gt AFYEE Hrlshe AL o) Fasiet

TESO| Ao Y8 Fa%k F5-2 o7 77t
URAE, 1% Ho] AU uf> Fag A A Azt
89l (environmental limiting factor; Newton,
1998)0ln], Ho| 5 a}7] Y3t AR o] AL &
o) &) oo L Fash FFd Aotk FEELS
FAXAE dEgte] oA APY $¥&(ratio of
mortality risk)Z £°)1 & fJ A HE(net energy
intake)> £Y 4 SITEE FHAANIE At
(Gillman and Fraser, 1987; reviews in Lima and
Dill, 1990; Lima, 1998; Frid and Dill, 2002; Gill
and Sutherland, 2004), E3F W3} A Q) X% A}
o] 9] AZ(trade—off)o) 2Jsto] A Ht(Frid and
Dill, 2002; Gill and Sutherland, 2004), x}=Fa} 917+
of o3t Wl 277 vy 52 RS 8=
N2 8 -gheh 270l QloiA B)u)Ekg-o] FE)
¢l vja)-2 7] ZhAL I X (BMR: basal metabolic
rate)®] 12~15¥9) oYX E fist= otk
(Fredrickson and Reid, 1988). AA1z|9] &5 3}
AR g4l glo] T23 8102 A 0Colrg
Aol R = 20Tl A $-of] vizte] 2 1812 oA &
a7y, —20C o HE 2. 799 oA g7t}
(Fredrickson and Reid, 1988), ¥ HLo] FAFR]AQ]
HALA) A9 ALH B 70| 5THERA 7]

2of w2 7] A Q] Aoz o] wrt &
ek, wraia el ofst HAA Y Fae YE7)
ore] Y&} ch3-3) 2] HA o] u]A]= 3ol E A
thH(Masatomi, 2000), 1 BR 3 a10) i3] 3
1 & Aol x| digt gk Wafidef iEh 8P =t
85 7Hs3 o A9 Fre) 422 #F (trade—off) o
o8 AZAE Aolgt AR HTHKrebs and Davies,
1993; Frid and Dill, 2002), AgA G} =3t F
2u)9} AEF o) Haz) Helaby £31 o] {3t 24
¥} e o) el aist EIEgne) HE A &,
w3 8,913 Hol|HE 7hel u] -3} 0] 9] 4] AFof e
A7d Aojrh,

HAR o)A DFts FFulRo] REt Haia gl
o o Ao A AGHo fon, ol Wafadl F
o17ko) o3t 214 HQ At =2 AME QI3 B3
AeFo) 717t BAE R A7 = A cH(Pae, 1994; )
A3k 2000; €213}, 2000; B8 2000; Lee et
al,, 2001, B&o] HUANFL gy F2u] 59 FH-
3 AEAY S v 0 2 A5k o] £33 AR Al
HE A o= Aleko] A3 W agle o S7H A
o3 AgEi(FAL =93, 1997; HHA,
1999; w433, 20005 AT, 2002a), TA FETF
ojuf BRI AAE Q&AL ofste] FAE UL
v, HTolE SAIge) EEFSE sk A4 Eolvt
I UHCE YT 2002a), THebA] AhFEa 9 wgA of
o3t W 8912 o ETh S/ Ao R AEmT, o
F E3] agkof oigh Al vk, ApEke] B o] v
A 9% 5ol Hate A77F 84T (Austin and
Richert, 2001).

F2u|Fe] Hojflof gk FAREFL FAANY H
(Oriza sativa spp.) H%< o|&3l= 27|87
Anser albifrons©)th, AYA|H2] 10¥€72 2787
o] Zelji= 1091 A o[ o8 FRu|Fo Hste] o
=3 W 47 R 2 (Han et al, 2003), 4718
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717} AR Y] G5 o] 83ts 2 FRu|F v
alo] R3] b 3 4= YTHE Y 2002a), 2EH
o7 &7|g7]of 3t FanE YA Y A4
o|gFS 7rAAIZ Aoy, ERQIT YL 47]87]9
HAA 2 A5 =R 7] gl 2o E2oA4 A A HRct
& Bhe o] oo Wwg ASE Wloh(Er gt
2 Q  1993; Amano et al,, 2004}, ZE FAzko) B
T2 FHajagloe EFea R2T X Foz
43te] FHAlehe= Yle] € A= Btk (Burger and
Gochfeld 2001).

e alat dol HETY ¢=AF ol ek d+=
g5 F2o] WEsti, A ME T L AT
Z70] 7Fest i &l 9fste] A== Aol #-2]

. FRu|&9 273 (Grus spp.)= HFold
Ha), T4, FA 59 gEeol sy gEel ¥
s g.olef] gt ve-S AFetr o HEst ERateltt
(Nagano et al., 1992).

A= BFUNEY T2 Grus japonensis
o =20 Grus vipio®] Aol gk Wh-3-oF 4] of
sho] grobH 11 o st H R} o] Eof 7|oF 4=
UEZ 7|28 2 AFsl7] H8 ekt ®3 =
279 W aglor B3t mEATNA 4
Sk 3|9 FA)2) Agl) tisle fFHAR) H
o2 978 A

¥ A A Tl aAE U7kl SAA Y
ol =4E m 2ol B Ath(Figure 1), &
A G- Tl A 7P w2 =9 FRu|et AR
7} Talhs Aao|tH UM L, 1992; Pae, 1994; A
3t 5 1996; Pae et al,, 1996; YL, 1999; vj4
3}k 2000; £93t 2000; &, 2000; YL,
2002a), T3 FR0[Fe} A Y-S F Yo R dl=
4]7184719] o = Kol 7| malrh(Z X%t 5, 1996;
HYF, 2002a), & A FGo|A FFRu|e} QF20]7} @
o] A8z o) f= ¥ Q) FA1717} T2 Ao H]3}
o WET(HYUFE, 2002b), WL EAA oA dAy sl
3ol wom, g7kl £¢E SAS= FAK gL
A e aclo] 37| g Zolth(H U, 2002a; Han
et al., 2003).

T2 YR oxpsde s 2 Ee] 9lon, tE G
To2 Zofo| ¥IWEh 3y AW=ol £2 5EE of§

S 1 AER PR YAt E2oAR
o 300mol o) A& FHHO R RAFH O, F
Fo150| FHo] 7Hs e A4S 1 olpel WelE 2}
e,

2, A7y

L

2N

1) xjzkof cfst S20jRe| HLSHE] H Azt

kol T3t HhS 2ALE 2004 2 oA 3¢9
Z27HA) wjFE AAET 2 A7) Bl HEHA
A 9 obw Fgalo] Ztste] xlegegol soiut v
s aolof digh G FrHE 5= e Al7lolth RAL
ol A 2lFe] Faio] W A AR} AL 292 A%
slo] T2u|of A F2 0|2 2peFof| i3t ¥hE-& RSt
HTHFigure 1), Nagano et al. (1992)°) 2J3HH |
SHA] of W2 &5 2 urte HLole W30l
AR grta FAY, B Ao T G55 A
AFY, 28 59 HAoj o gt FFuF
Hh3-g ook 7] §J3te] ATk 30km/hHEE HA
3] o] Z 3t AX 3l AFo g W xdE FUT
wahA ZAE S 30km/holEHR L3, =2
oA F2u|Fo| 71 FAsHE A=lollA AT & \E
298 W ukSAIZNS 7|23 Yo A2 AEkY
SR A7 A g2yl dutA]] A Yolt), E

¥
Gangsan Reservoir

Togyo Reservoir

Hak Reservoir
1277 15
1

Figure 1. Map of study area, Cheorwon
basin in Gangwondo, Korea
. HTR (High traffic road), © : LTR (Low

traffic road), ™ :ROC  (Road of Out of
civilian control zone; Highest traffic road)

+
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Figure 2. Modifiied figure of survey the
reaction of cranes to a stopping
the vehicle

(F: feeding point of cranes flock, C: first reaction
of cranes flock point by the vehicle, S: shortest
point from cranes flock, L: point of locomotion by
walk or flying, C-F: distance of first reaction, S-F:
feeding distance from the road, F-L: locomotion
distance by walk or flying, S-L: distance of stable
feeding from the disturbance by the vehicle)

& ahgol dd W93 e W b 2102 891
SAgeA vt Yoket A58 Taee) s

S8 oA A4S FRnloh AER| e 2o
£ WeE HEZAY(C-F), =299 Ag
(=), 3 A(F-L), IAFA(S-L), ZH|(alert)
AZY, 271 (wall) AZE, vl (flying) Al 5-& S48t
Ak (Figure 2), H2WEAH(C-F) &= F507 &
goll tisto] A vh3-3t A H7kA] o] Aol LR A
2l(S-Fe =28 §H 34 Fold A7t 9] Jd
Azlolt}, WA (P-L)E AS FA8HE Fao)A
A7) Qv o o] 53 A7k o] Aelolojn oty
A2l(S-L)= Akl W3t 29 of & Ap=Fike] Aejo]
ok "HE olF 7] E vjgiof oty o] 53k A ¥
o] Agjolrt, AR el tEd vrtE o s T
A thH(Archibald, 1981; Tacha et al, 1987; Wu
and Yang, 1992; Alonso et a/,, 1993; Ohsako, 1994;
Masatomi et a/,, 1994, Austin and Richert, 2001;
DY+, 2002a; Alonso et al., 2004),

E2 2o H4el RRuje A5R0)9 Fa)
& W oR m2eke) A, AAAZ, 27, B
A7t 58 243519 tH(Nagano et al., 1992; Burger
and Gochfeld, 2001), =22}2] A= =R oA 4]

9 Aartr| 9] kA elolrt. AEkae] Ael= Ff
£A8] &4 7|(Leica Range  Master 1200,
error=10,5m)g °|-83ted ZAsIATh 71ET T #
ZE Az YP5S g2 Aol U7
(Alonso et al., 2004), A Z9] 9t8-0] 7}&-9] HH3-
& gj#et= Ao g o, Az 270A BT Xk
tste] WSS WA HAL T a7 ZRelsch,
V&2 A WA Feo] 1/20]4 0] vhg-& Wl
thl F4sHE AE7IAE 24553 (Burger and
Gochfeld, 2001), ZF BES-AIZHE 2 AVAIE o &5
A%<l MSHEY ARAHT FRAAE 27l
o WEO] AATHE BT

Ao, FAFGA AF] FFHE RSP 1A
LA e AREEHA] ehsto, AeFo) ek
31A] gt A W A1H o] =R AR 39 (
Eo| ¥e m2)at A WH(wEol AL = 2)
ERE FES 2ARBIG oY, 1A 9 Ao v 7
AW 464H ==2)9] FTF H9 2AGY £ &2
EAE gusts Roo] dEho] A ot AR
24 FggatdrhFigure 1),

3) HolzF xAt

20039 1090] F47F AP FQ =0 Hz G2
ES 2 AMERY 0 m(n=25), 20043 110 EE oA
100mo|W Qi 100-200mA|H o2 FEEt] 2}
& Yzers ARk HAA A Y 0,.5m>0,5m
A7)0 WP 1LE g5 (Diaz et al., 1996), HFEo]|
gojz2l YI& £3% F, AgAR FASYG A
(0.5X0.5cm) 5-& o] 83t o] 5 -3} Fefdh & A
U] 8 AIQlch I3e £07 5y 45g 2Ist
Fom gol|Z o] 8E AL uf o x| A2 7FA7t ¢l
L ZAol vhgro] XFeHA] oottt Y2 gl
A A2 dZd5o] 9l g0l 37inul A8 €Y
Hell(grain type), 37HoldQl AL oA (ear
type)¢l R0 g2 7hE3te] dhtel oA MR L
Bato] 7|25t Wk 1m o & Fhiksto] vl
A,

4) EARN

FRu|op QY E2u|e] meRE o] Ao uhg A
EX 089 2jo| = y2—test® HEdFATh Aol o

[SIG A oA | =3
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HE2 X748 AP A (pearson correlation)Z ©]

sttt =20 S g Sl ot
=239 F7hd §hSAIZEY] Atol= Mann-
Whitney U-test & o|-83t%t}, ZHEdolgko] a}o]
E3} Mann—Whitney U—testE o] &3ttt SAHE
Kol Ab23 T2 I8 SPSS 11.00] ¢t}

(i ofo pot
ok
2
Shd
ey
oh

o

1) 22 217 xjde| F20iet XfFE0je| 2

E20)o A9 100mEHE Lhirol2 U 3
A} R4 2ol 7t AAA T ~test, x'=3.19, n.s,
n=203, Table 1), AFF0lE= FHERZ 4 A+
& 2}o]7} 9loduh(x’=49.70, p<0.001, n= 1,098,
Table 1), &7+ vlu st FFojof vigte] YF5
oo el HAHol  EShy'=15.92,
p<0.001, n: Red—crowned Crane (RCC) =203,
White—~naped Crane (WNC)=1,098, Table 1),

£20jof QoiA] BE HARe E2o|He] BT
A A 2= 257.8 1175, 4m P 2.0 (n=65), AFF1|
X 156.3%140.8m FHn=187). ER2oA HAt F
AeE FRuun 4ot AHcHZ=-
4.72, p<0.001, n; RCC=65, WNC=187, Table 2).

570 wlgke] 7AEF I 574 A oAk H7FE Y] 2
2XE By B27gE FR0)9 A FFu] BE Z}o]
7k Qlglom H7kEFe] 7hEto] v|Ete] R4 2
t} "] dojd oA HABHHHRCC; Z=-2.17,
p<0.05, WNC; Z=-3.37, p<0,001, Table 2.

Z}E oA A FRu)7t FRujo] Hlgle =22 §
glo] BFHAAZ I} 7H7AtHZ=-4.72, n; RCC=
57, WNC=147, p<0,001, Table 2). B7}IEFIN =
A FF2u|7} 20| ujst =22 FE Q] HFA
A7} 7pHe AL & & 5= UAUTHZ=-2.288, n;
RCC=8, WNC=40, p<0.05, Table 2).

2) E2917 X|H F20|Fe| xi2ol| et Y ERdE

F20)= ko] thste] 0~100m7F7Hn=13)°lA 7
A(92.3%), 271(69.2%) F71(15.4%), B|3(46.2%)
o] vtg-2 74zt H g h(Figure 3), 100~200mF7t
(n=11)o-= A (63.6%), Z7](18.2%), HY
(9.1%), Fut-2(36.4%)% HHoH, H7|E Bolx| ¢
oke}. 200~300m7ZHn=13)f| A= A (15.4%), ¥
Hh-2-(84 6%) & B o, A7|et H7|, vg2 HolA|
orokth. 300molAtel F7Hn=22)o0 A& BF Futg
& By

A E=20)E 2] tjdte] 0~100m 7Hn=70)
A AA(68.6%), A71(70.0%) H71(4.3%), ©|HY
(30.0%) 9] HFe-& BEon 10%y Fuh-& Eich
(Figure 38). 100~200m7-7Hn=34)Ax= AA

Table 1. Feeding distribution by distance from the road of RCC and WNC in 2004

Range by distance from the road(m)

2

Species 0-100 100~200 200~300 300~ Total *

RCC 24(2178%)  58(286%)  40(149%)  61(30.0%) 208 31905 5 g
WNC 388(35.3%)  247(22.5%)  157(143%)  306(27.9%) 1,008 4970 ¥+

Total 832 305 197 367 1,301 : ;

RCC: Red-crowned Crane, WNC: White-naped Crane
$: Difference of feeding distribution between species
*kk 5<(.001, n.s. not significant

Table 2. Difference of average distance (m) from the road by number of flocks in RCC and WNC

Feeding flock RCC WNC Inter species
ceding flock type n  Mean  SD Z n  Mean SD Z Z

All samples 65 2578 1754 ; 187 1563 1408 ; 471604
< 5 individuals

. 57 2387 1658 147 1389 1307 4.723%%

;ﬁm‘i‘ziﬂ;’;k)ls 2.172% 33745
P 'vidual . *
oty o) 8 3943 1930 40 2201 1588 2.283

RCC: Red-crowned Crowned, WNC: White-naped Cranes
* p<0.05, *** p<0.001
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—+—RCCAlort - O WNC-Alert —&—RCCwalk - - WhCwalk —%—RCCan
- X= WNCun —e—RCCAying - 0- WNCHhying —&—RCCnoreaction - £l+ WNC-no reaction

Figure 3. Ratio of reaction in the RCC and
WNC to the vehicle stop by distance
from the road

Ratio of the reaction all behavior to the vehicle
was reduced when the distance far from the road

(47.16%), 271(5.9%), ¥]13(14,7%), FH-3(47.1%)
& Bon, {7 Bolx] ¥t 200~300m -7t
(n=35) M= BAG.7%), F3(94.3%)F A2
o, A7]e} {7, v Holz] ¢Fgkrt 300mo)/del
FHn=24) M B 2Hhg-& Bt

xpegof gk o8 ¥R F3 o] Uehve HdiALE
AR, L2209 Ao AANE-E 234m, 278
2 118m, H7|W8-2 62m, HATHES 154m AT
(Figure 3). A5F0l9] Aoz AA RN 226m,
A7e-E 120m, H7[WH2 57m, HWWHE
143m%c},

3) 2012 X[He| xiZFoll CHSE HHSAIZH

=204 300mAl g WollA] xpeFo] st Aol
3t FRujo HERS WAL 11411438
(mean £ S.D)mo]g o (n=24), A FFu]+= 1069+
44 AmO)3rHn=106), T+ F W% o] A2 o
& WALE A2} Wil wet sttt
(Pearson's correlation, RCC r=—0,774, p{0.001,
WNC r=-0.609, p<0.001, Figure 4)

20l 0~50m7-7tofl g ARA R BAME Lo,
8 4|72 174201 9T}, 50~100m 77Hn=12)014
= B3 Hg A7) 92,054, 62T}, 100~150m T
ZHn=7)o) A& 73,1452 52500, Hul-g-2 14, 3%
Qrt. 150~200mT7Hn=4) ) A& 10.0£20.02F
om RYHEZ 75%2 F7FeEATE. 200~250m-7t
(n=5)ol A& WhgA|7ko] 3,414, 5251, FHEEL

o

Duration time of reaction (sec)

g B

Distance from the road (m)
ESTIWNG rsaction time
——Ratto of non-veactsd WNC flock

[ZORCC-reaction time
—=— Ratio of non-reacted RCC flock

Figure 4. Duration time of reaction by
distance from road(bar) and ratio
of non- reaction flock(line)

Reacting times of the RCC and WNC to the stop

of vehicle were reduced when the distance far

from the road, The ratio of the non—reaction
flock was increased, Arrow mark indicates
threshold distance of RCC and WNC flock (#:

There was only 1 individual range 0~50m

distance from the road,), Vertical bars indicate

the standard deviation,

60%ATt, °1%F 250~300molde] F7Hn=30)A
= ZjeFof| thste] BES-3tA Ydth(Figure 4).

AEFuE 0~50mFHn=45)0)4 WA
11,5473, 32 S tH(Figure 4), 50~100m77Hn=49)
o A= HF vk A7) 76 8168 12 G o0, Tk
0] 14.4%2 YEFGTH 100~150m7Hn=21) ofjAl =
34, 3+52 1290m, FEk3-2 42 9%t} 150~200m
F7Hn=14)01A%= 6,129 2200, R 50%
gt} 200~250mF7Hn=20)o) A= §Hg-Aj kol 1.3+
46297, Fur-g2 90% T} ©]% 250~300mo]At
o} 7+ (n=40)o) A 2ol tiste) wr-g-akA) GFrth
(Figure 4),

o]
—

S 3ol &

0ok
o
o

rir

P
T

Z20IZ0f| Mo HISA[Ztat B2

N2 9Tz ge] =2 108 Hd 9.8£0.52
o, VB Y =2 3¢ F57} 3.811.8d, 11HE
27} 0,6610, 72T 2 7154 Yo m27ke| Zo[7} 9l
th(Z=-2.727, p<0.01, Figure 5), ¢BH{FEO
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Figure 5. Differences of the average traffics
of the vehicle(/10minutes) in road
of out of CCZ and inner CCZ
area

Average traffics of the vehicle was significantly

different between HTR(high traffic road) and

LTR(low traffic road) in inner CCZ area{Z=—

2,727, **p<0.01)

232 O)EEHE Ty W2 L2 A oM
L %0 mggro] Zol7} QA rHZ=-1,964, p<0.05),
AN FE 5YULOE o] R FHFO| W2 &R
o] AL oM e%9o wEFL Aozt Tt
(Z=-0.221, n.s, Figure 6),

S2ojel AEFolel WAL 0~100m,

o w ~ o @

Traffics (no. of cars/10 min.)

=}

14 ~16h

Road and time

Figure 6. Differences of the average traffics
of the vehicle (/10minutes) between
AM(10~12 o'clock; after morning)
and PM (14~16 o'clock; past
morning) in each road

There is significantly different between average

vehicle traffics AM to PM in HTR(Z=-2,727,

*#*p<0.01)

Reaction time (sec}

Figure 7. Reaction time in RCC and WNC
by the road in each range

(Mann— Whitney U test, Reaction time was no

significantly difference not RCC but also WNC

in each range 0~ 100, 100~200, 200~300m),

Vertical bars indicate the standard deviation

100~200m, 200~300me] zF 272 wEapo| W
2 g3 HL A Apolof {25t Apolrt HAT
(Mann—Whitney U test, n.s, Figure 7).

T Zo] BRI L AlgFo] Bo] g2 =& QIR Hof
A 2 AT 0 F 7o) Z Apol7t Ylglth(Figure 8), 3HA
ok 2k Bafo] Yo =2 FH A9 AL FRu|=
69%F (43,4214 2 A 29.5+12 0AA) T2,
AE2n| s 60%2(192. 5196 9NA A 115,012, 8
A AR Figure 8).

350
210120 O14-16h
300
250
2
8
= 200
£
-3
4
21%0
[
s
Z
100
) SSJT
oL NS ‘ §§L1i
HIR LR HIR | LTR
RCC W

Figure 8. Differences of RCC and WNC
populations between A.M (10~12h)
and PM (14~16h) within 300m
from the road

Vertical bars indicate the standard deviation



533

2500 ¢ — — - e
! * G Ear type
™ Grain type
2000 |
15
L]
£
g 1500 -
o
@
2
=
3
@ 1000 -
2
.g
g
S o
o _ .

100-200
Range by distance from the road (m)

Figure 9. Differences of average remained
rice grain densities(/m’) between
0-100m and 100-200m range by
distance from the road in Mar.
2004(Z=-3.55, p<0.001, n=10)

Vertical bars indicate the standard deviation

2) E2FHo| Yozt

o] U= L 204 ke A go] Hal Qle X
Hro} 9ert o =9keh( Z2=-38.55, p<0.001, n=10,
Figure 9). =24 7}7hE 0~100m-3to A= o]
Ageie] Yol © wWtHZ=-3.03, p<0.01,
n=10). kAT EUF e Y U= 2oz} gloict
(Z=-1.853, n.s).

=}

alE

di

[

1, xbzkoll oy

e
olo

Nagano et al (1992)+&= A FFule} 52| Grus
monacha®| FF, A7t 52 Ao 3t vhEE /3
sfetar, ke £ didt vhE-S Atshath
Burger?t Gochfeld(2001)% WY T20] Grus
canadensis®| ZteFol| &t §EE-& AHRE FE}
of, BHg-E HolA) o= A E A, My

TR0l AL 7T0mo| ol A= xgko| tEte] BE
AL €& HolH, 300mo| Ao A= §H&-& 3]
U=Thal St B AT Eah 2EFe] thajA] FFu
£ 125m, AFF0]e 65mo|lf AgolA BE A7t
93-& By BE JfA7F 9SS Kol AelofA
& o) SFu7F AFFu] B} 2gfof diste] vzt
RAOZ WHE et FRujet QTR BE ZRojA
250molA}t Boj FollA HAE o Aol e
& Ho|A| ordth(Figure 1), & AFZHI =204

250m ] Al 3 F AR she Aol thaf FFu]
27 AAY 2 93-S Holx XA (reaction

threshold distance; Klein et al, 1995)2 7}
& UL Aol AbgH

==2ujo] A9 FAS 100mo| o] Ao g
AZHE Bole et Wkt o)A 29E-3
2ol 0|20 A FGo|H EFE B AFF07}
A AA BASHE A|7190 AR AR 2 2peF
sto] WIgbahAl g2 Aol EFE 7] w2l
A (el Agl, 2000; AYE, 2002a; 0}7]
5, 2002). Tk Y7 £ T of
279 Z2AE S RS- ot A 7to] Db A
olgt AbsEct,

H o Ay} ZefaFo] W2 oA LFA|7to] H
o(ghz W StE W7 ZIIATY) Ape] Fdol W
S48 Ao HANH ol 4 sHATHFigure
8). ©]=Klein et al. (1995)2) A9} S-AF8HATE 8}
2| qk xpeFe] Faaro] gt 72 Aol o] vk
A7HE DEbA| 4] gFotth(Figure 7). ol =214 7}
7he- A 2] A Fe] 257} glof ko] FaFo| T
7Fgtof upet 2ol A 2|90 2 o] FEt7] wito]
thHFigure 8). A& o= Apefof tfsh W3- Abgo]
2ok Hoh= 20|49 A7t 244 a¢er &
231 AL A £ Ak 2371 Holl whebA Eiof
A Ao ol B3t YUl - | HAE A
FHog 3y, 2 Fol= ATt HAZFoE F
A(resting) 5 ¢t preening) 9] ¥l-&o) FobA)7) uf
Bol|(H Y, 2002a) Ao ot Wit RIHEt k=2
12X A& AMESHA] k7] Wl AR AFRET

_{

3

oy 2 e clo
10 fiu} rj‘_ol "N' rJI
ol e 010

3

2. Rk dhsf et Mo|XtHZe]

ko] et Z A el FRUFE Z20A
2] "ol A A =S st ch(Figure 8). Lk
2l AT = Bt E2QITAA FAS 8t
ol 3+ e} 2| o HEte] HolHET} F7]
Aoz AR HH(Figure 9), AUA G HF5271(10
AB—11Yx)of 2718717} ¢ 2A Eefste] BE
o} 7He Aol AE 5 1996, HAYF, 2002a),
o] A7 I AE7|7tY pERE A 4 AR 54
uha) @ 9o diste] Al HE-SstrH(Keller, 1991;
v I ¥ 9 1993; Klein et al., 1995), A
Aof] meste 7|7 e R2ALHTGE F2 54
A FAA A& g ow(HYFE, 2002a), ol
718719 HAHHE A wHA S Hol=k

I

=4



534 58 o714 - £33

s2a AN TS A 21(6) 2007

o] =& QA YRt UA 11ZE Ao|th(Amano et
al, 2004), B3] A& YIF 5 =& QA A Yo o
Argg o] Yol Bte A2(Figure 9) FAHHA
olatol| & HT-E AT = 47|77 R2QIEA
A& HARA 2 o] &-3h= H]-Eo| Wktt= AL Yuigh
CHAEYTE, 2002a; Han et al, 2003). AR 2 A7)
719] & 318 fels ZAE 2 o] 8-E= A=A o

g owsiagle] Y2 A9E AIstEcHEYL,
2002a), A2 02 Wl wzst 47|87 A
o] AR Y Aol ojste] mRFHO] Hol e}
e} 2|0 v]3te] A FA A & Aoy, dF 71
FRulR7E A Wl B3t B2 [Y
S FHAR 2 AHEHA He 82102 28T o g A}
gHch ojygt At AUrtREFu| Y Aol hk wk
2 A3l Aule} vjedlth(Burger and Gotchfeld,
2001).

A7 AT BEFo] B2 Z2 QlojA 237} Hof
BalFo| Fulsttlate ZRATA Y FHANAZ
(300m O|Uf)-& ZA AR AT, LEFo] ¥
£ z2ol2o] FHANA TS A HFigure 8).
o|AL 38l w7t ol @ AA|ZF Hol g -5

A= F&37) vt Y a QS FsiEie &
o] vheht AL 2 Alm et XY AFFEol

T 2TAA HAshs Fae AAREAA
s a.glof disto] A-53k WAL 7HeAd ESE

T 2 o o

3
kil
kil

S rgk off

sl

AARA |4 YFHE FRoIRo] Glo} Bt 9§}
HEEEE PR RERE O RIS
279} HAHAE WA 2L, Bk Bl 3T
wo) 24} 9 7|epkare] Walel e 2R 2ah
sl 5 el Avvt Was Aoz ARwt &
g HEY U AT AT HE Thsd
wolo| ouix| & FHAkstel Mt HUsHA AFeA 0
2 Hjishs A77t agc

AL 2

SYsP7] A UL ARG A 2de T
A=E Fxd FA F=2FEEHY) A A
THI AR s dAbaA ol AA=ERYT
R AL A 2AMPE S S B 8 FHE BT
dhabd A A=, FRAE B a4 e
F4, Aniehd, ezt ogate] vhErd A
FA=EPUL B & =] A FA, Yeel o
sto] B2 =05 3 4l ARAAEA A2 A s

=4y,

L

AAE, AL, A%, o] A A1996) FHEY) FoFR o

Zefst= A9 25 FEAAREHI), A ET
AFEA 1 127-168,

wrdey, AW 2(1993) FuAeA ) =digte 2712719
H718719) DA, Agsn 25A7A TR
4:1-24,

) A3H2000) B AR o] €5 8He FFr|F2 A4 o]
fo #3} AT, A B SFALE ==, TTpp.

2£213H2000) YA Gol| = sl TRl HFFo @
) e P Y AAFEhel=E, 4lpp.

A 2(1992) MAZIGE(FEH). AL 3lipp.

Sy 23 =9 93)(1997) UEA A Ho] A B
A AArE] GAIBE FAEA S AT RAF A BILA,
0]7)4, K. Ozaki, 353}, $43%, A, ole4(2002)
pp.20. AFFu] 2] 7HetR)of o5t o5 2o 2ol A
AXBA 20028 FATHRFIITGEYREY 2T

3.

S Ei3H2000) HYA ol D53l TR0 A A
A7nEel WAL ol AsiHetE AR,
5lpp.

H913(1999) FFul WA, HHS WF7AA T, 304pp.

HYF(2002a) AN RAAZ] L A&7 ARHT
. AU, 398pp.

HUF(2002b) AFFEA A, 20029 HALFH7IEA
|, 145 pp.

Alonso, J, A, and J, C, Alonso(1993) Age—related differ—
ences in time budgets and parental care in wintering
Common Cranes, The Auk 110(1): 7888,

Alonso, J, C. L, M. Bautista and J. A, Alonso(2004)
Family—based territoriality vs flocking in wintering
Common Cranes Grus grus, Journal of Avian Biology
35 434—444,

Amano, T., K, Ushiyama, G, Fujita and H. Higuchi(2004)
Factors affecting rice grain density unconsumed by
White~fronted Geese in relation to wheat damage,
Agriculture, Ecosystems and Environment 102: 403—
407,

Archibald, G. W,(1981) Cranes wintering in the Republic
of Korea, pp 225—251, In: Lewis, J, C, and H, Masatomi
(eds.), Crane Research Around the World, Intl, Crane
Found, Baraboo, Wisconsin, 259pp.

Austin, J. E. and A, L, Richert(2001) A Comprehensive
Review of Observational and Site Evaluation Data of
Migrant Whooping Cranes in the United States,



FEn| o) Aeo] that we % g

Jeaish wol A Aole) B3 535

1943-1999, U.S. Geological Survey, Northern Prairie
Wildlife Research Center, Jamestown, ND. 157pp.
http://www, npwrc, usgs. gov/resource/ 2003/wcdata
/wedata, htm

Burger, J. and M, Gochfeld(2001) Effect of human pres—
ence on foraging behavior of Sandhill Cranes Grus
canadensis in Nebraska, Bird Behavior 14(2): 81-87.

Diaz, M. E,, Gonzélez, R, Mufiz—Pulido and M, A, Naveso
(1996) Habitat selection patterns of Common Cranes
Grus grus wintering in holm Oak Quercus ilex Deheas
of Centeral Spain: Effects of human management,
Biological Conservation 75: 119123,

Fredrickson, L, H, and F. A Reid(1988) Nutritional values of
waterfowl foods. pp. 1-6, In: Cross, D.H, (eds.),
Waterfow! Management Handbook, U.S, Fish &
Wildlife Service, Fish and Wildlife Leaflet 13,

Frid, A, and L, Dill(2002) Human—caused disturbance
stimuli as a form of predation risk, Conservation
Biology 6(1): 11, [online] URL: http://www,consecol.
org/voll6 /issl/artll,

Gill, J. A, and W, J, Sutherland(2004) Predicting the con—
sequences of human disturbance from behavioural
decisions, In: Gosling, I, M, and W, J Sutherland(ed.),
Behaviour and Conservation(digital edition), Cambridge
University Press, UK, pp, 51-64,

Gillman, J. A, and D, F. Fraser(1987) Habitat selection
under predation hazard: test of a model with foraging
minnow, Ecology 68: 1856-1862,

Han, S, W., S, H. Yoo, H, S, Lee, K, S, Lee, W, K Paek
and M., J. Song(2003) A study on the wintering pop—
ulation of geese in Choelwon, Korea, pp, 95101, In:
Proceedings of 2003 International Anatidae Sympo
sium in East Asia & Siberian Region, Hanseo Univ, ,
Seosan, Korea,

Keller, V. E, (1991) The effect of disturbance from roads
on the distribution of feeding sites of geese wintering
in north—east Scotland, Ardea 791 229-231.

Klein, M, L., S, R, Humphrey and H, F, Percival(1995)
Effect of ecotourism on distribution of waterbirds in
a Wildlife
1454-1465,

Krebs, J. R, and N, B, Davies(1993) An Introduction to
Behavioural Ecology{(3rd edt.). Oxford, Blackwell
Scientific Publications, 420pp.

Lee, W, S,, S, J. Rhim and C. R, Park(2001) Habitat use

refuge, Conservation Biology 9(6):

of cranes in Cheolwon basin, Korea, Korean Journal of
Ecology 24(2): 7780,

Lima, S, L. and L. M, Dill(1990) Behavioral decisions made
under the risk of predation: a review and prospectus.
Canadian Journal of Zoology 68: 619—640,

Lima, S. L (1998) Stress and decision making under the
risk of predation: recent developments from behav—
ioral, reproductive and ecological perspectives,

Advances in the Study of Behavior 27: 215-290,

H.(2000) The All of Tancho, Hokkaido

Shinbun, Saporo, 327pp.

Masatomi,

Masatomi, H,, K, Momose, Y, Momose, T. Matsuo, K,
Koga, N, Aoki(1994) Breeding status of the Red—
crowned Crane Grus japonensisin eastern Hokkaido,
Japan, in 1994, Strix 13 103-142,

. Y, Ohsako, S, Nishida and F,
Mizoguchi(1992) Reaction of Hooded and White—naped
Cranes by human and cars, Strix 11: 179-187,

Newton, I.(1998) Population Limitation in Birds. Academic
Press, London, UK, 597pp.

Ohsako, Y.(1994) Analysis of crane population change,

Nagano, Y,

habitat selection and human disturbance in Japan, pp
107118, In: Higuchi, H,, J, Minton and R. Kurosawa
(eds.), The Futher of Cranes and Wetlands, Proceedings
of the International Symposium, Wild Bird Society of
Japan, Tokyo, 181pp.

Pae, S. H,(1994) Wintering ecology of Red—crowned Crane
Grus japonensis and White—naped Crane Grus vipio in
Cholwon basin, Korea, M, Sc, Thesis, Kyung Hee
University. 43pp.

Pae, S. H., K, Frances, J. B. Lee, P, O. Won and J. C.
Yoo(1996) Current status of wintering cranes in Korea,
Bulletin of Korea Institute of Ornithology, Kyung Hee
University 5. 13—20,

Tacha, C. T., A, P, A, Vohs and G. C. Iverson(1987) Time and
energy budgets of Sandhill Cranes from mid—continental
North America, Journal of Wildlife Management 51(2):
440-448,

Wu, 7. and X, Yang(1992) Red—crowned Cranes at the
junction of China, Rusia and Korea, pp 51-54, Int
Halvorson, C, H, J. T, Harris and S, M. Smirensk
(eds.), Cranes and Storks of the Amur Eiver. Procee—
dings of the Intl, Crane Workshop. Arts Literature
publishers, Moskow, 220pp.



