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Movement and habitat utilization of breeding Bar-headed Goose and the
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Abstract; A HPAT ( High Pathogenic Avian Influenza) outbreak in 2005 resulted in several thousands Bar-headed Geese
dying at Qinghai Lake, China, which draws attention to the need for a better understanding of the species. In this paper,
the movements and habitat utilization of breeding Bar-headed Geese and their relationship with human beings in Qinghai
Lake were documented through radio tracking and color marking. Bar-headed Geese breed at Dandao and feed at Quanwan,

Garila, Heimahe Estuary and Tiebujia Estuary between March and September. Their home range and core area cover
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(309.63 +172.72) km® and (49.30 +19. 6) 1km®, respectively. There is no significant difference of home range size
between different periods. Bar-headed goose shows strong site fidelity between different periods, with an average 56.6% =
24.9% tracking points falling within the home range of earlier periods. However, the home range shows major differences
between the mid-breeding period and late breeding period, because the parents leave the breeding ground with their
offspring in latter. As the breeding season progresses, the geese use the estuary less and the marsh more. The Bar-headed
Goose has a higher contact intensity with human-beings and livestock in Dandao, Heimahe and Quanwan and in the month

of May, which indicates that enhancing tourism management and public awareness of local people is important.

Key Words: Bar-headed Goose (Anser indicus) ; Qinghai Lake; avian influenza; home range; habitat utilization; contact

intensity

HIEMERESERWNRBIKE , ZARZ K S K BT PR ERKM, 2005 45 A, FEHKET E
B B A K 2 SRR G S O 8 Rk (HPAT) A, 33 6000 R HUK S 3T, H AP BESKHE (Anser indicus ) {2 E
HEFEr- 22K HIF 2006 4E SRR H VSR TE R BRBE L R B ORI B BN B AL T, XX — b |
BIZRE,

BRI R B EEAK S PHEEYM, EER A3, 20 LR, REBFEENBELBEHITT
BOREARBIE, WA RAREEMSHY S gaexY Mmaaa™ an mrg
B AMAERREEY . SRS R R EATEMEA Y AP SR BRI, BRTH B
BRZEPEERBRBEYFMRITRESE, I ERBRENEE TN mE R BN ESEER
SR EZ TR O, THERS KBRS L RN 153 R R K S SRS
0, BT SR Y R S EMB RSN XA RN MR AEERE N, W KEE
YR —FMPEERRGER ., A4 SRS R IR E S , 5 RN JoLk d 1 A S v e s X 3k
JETE EFE AR A5 8 S S AR R 5 AR R T T B
1 R

EEOMNTEEBEARILHYEIL. B ALMFEREILZE, 2EREHZE KA A, KE®EHHA
4392km” , SEHAFIR 3260m, W XA ARSI B I AER MMATTSE R/ 30 K4, FALE A 2 5, IS5 D
KO8 O I =85 55, BIEKNE (Anser indicus) | ¥ 38 /G ¥ ( Phalacrocorax carbo ) | #5735 B ( Larus
brunnicephalus) VS ( Larus ichihyaetus ) 2P K G EE LM, #X 24 H BE% 30000 Lk, 4F HBE
G3FRIK 68% ~69% ,AEMRAE 1.1 ~0.3C ], E4EN 11 B HBIE AR KERAE3 A, HukHETY
% 108 ~116d,

LA BTSN EEEEMOVE S, ML EE R &1 ) IR AR R M A T A6 S O
.8 Mo aRE RN MBEDE O (E 1), AR EBEEX—XKIRHET,

2 WRAE
2.1 FERAREL S

BERME BT S R B RS, RIEBRG P EAE T R BB E, &2 A/ MIFELERE ., XY
TFHE, XEEEME TR, 550, REESR RN EFERME D BHE(22. 5km, B 1) ,#
REIASKTETHE R T

BRI AR A R BTk (foot trap) , (S ALITHE BN ERY 15em 35, By 22510 ~20
MRERERR LB —8 ., HEFEERWRE EERLENR R, REMTE, E—EEEIMIK

@ £ W hitp;//www. fao. org/ag/ againfo/ subjects/en/ health/ diseases-cards/ conference/programme_en. html, FAO §1 OIE B Fr & /R M4 248
F2R4E  See for reports of FAO and OIE International Scientific Conference on Avian Influenza and Wild Birds at the website
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FHEANHETENE, R AL RN EgEEEE
& RIS #ATHE R

BEREREIR S , 57 R X HAWER T 68 T m B B LR Y
BFIFAMEREF, WE T K BK. # A&
H, AL SRR, A E AL
(Backpack ) &3 L2k . & B 2% ( Wildlife Materials Inc. Qiﬁiﬁﬁfﬁ\l .
USA) , RETASHIMIFTm N 24 NH ,H 45, K THL Administration
WERER 3% ", BEE ST EPRMBEN, EREBABRE
SR 30min,
2.2 FEAHBENAEISIXITE

Rk EE SRR e L R, 158 3 T B R4 (3-
ELEMENT Directional Antenna) F1 TRX- 1000S $2 it {%
( Wildlife Materials Inc. USA) , A = €1/ 2 ( Triangula-
tion) © SR AT L W

AR PSR B 130 X 1 F5 B i 1) A 85 >, | |
B HRI5r R 4 4B EFE P (EBP, Bixt, Rk
MERBE3 A9 ~4 AIR) , E7H 1 (MBP, SB4LE BT e R B0 3 X AT FE b X
&;5 H @J ~6 H ':P/EU) , %Eﬁﬁ%ﬁ ( LBP, QE;Q! tﬂﬁﬁﬁ Fig. 1 Main nesting and feeding sites of Bar-headed Goose and the
%ﬁﬁ’6 A —F/EU ~8 A J:/EU) ﬁﬁ%ﬁﬁ%ﬁ ( EMP, ﬁ%m jt:l;::';;; Quanjitan ;2 ; 14 35 P Hadatan;3; 8 %8 % Lucidao;4: &
BB 8 AP Al ~9 A%0) o MM ERTEMANE  ogeo,s 45089 0 Bubakekou;6: 3 0 Shenhekou;7: 8 I 1T
ANEEA(WP) AR B B ATE s X2 BIEATIE R . 0 Tiebujishekou;8: £ ¥ Quanwan;9: Z% B i Garila; 10 B T Jy
HEEANH B, R 30 N AR ALK NMAA #FT P Heimahekou
BT GT 30 Mz A BB BB

# 7 ArcViewGIS 3/ Animal Movement Higit M MAKESHX ', ERITERA 100% B/
£ 1 (Minimum Convex Polygon , MCP) F1 95% Fixed Kernel 5, Lk 50% Fixed Kernel #f 5 1 X I8AE A 15 3%
IL>[X (Core areas) , 7E Fixed Kernel H, {ifi Fj LSCV ( Least squares cross validation ) {5 - ¥5 [ F ( Smoothing
factor) " | FFFS BEF 2 A4S Animal Movement!™ fERINME . By T Fixed Kemel 32375 31 X if A EE
EBIL TS IEAN TR, 5 HAE SR AT B AR LR e w2 80N, Rt A 8 1 9
EARHELT T

TR HEFANB BB A7 s E BT — By B sh X P9 Hufi], Ltk B WMAEAR R B T 3l X 7R
TEME
2.3 FRREAING S HEE

PR BRI [F BREET , W RERME R Z 00 R R TR 2L, ST &3 s [E) A7 83tk Hh 3 K RE B9 4
BB R, RN R REER T #E A OARMAREESE. FEMPEER AR A =
JET HWUCBOR il , SR P A5 B 8 4 ( contact intensity index) SRAFFTHELNE RN A 1] (3 A SRR .

C=lg[(S+T) - P+1]

LS HMBGRE, REPNFR,F =1,T =0;T HikiFRE, Rk FHENEER TR, P AREX
FERIFI SR, B H TR, ST PBKR, C B8R, RIBELMEA A AR,
3 5
3.1 MEBESHN

RKHE 3 ~9 A& S MR B E B MR R (B 2) , EHREFELMEN EEERM,S ~6 AHHEE

>z
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#Eat 6000 H, R ZZHPL BRI O AR O B8 e & Dandao —— &% NI Tiebujiahekou
OB NI O R BRI A, FEERAR e T
WL, LHRET AfhE,EE EHLSHR, LRI Hjoof’ju Shenhekou  ---a--+ RGHH Heinahekou
B, R NBB ORI O, W08 A H b R
O O%, #TFRNBN. NEWEEST.3 B
THRFELEF GRS N TR BAF RS ~6 A
HR R R RE,7 ARSI B RN TS
B EMER, K- MEANR 9 Ay EA MigEEiT.
3.2 WX I/DMTEE M

2006 4F 4 HALHIRELME 40 2, g FEHP 6 L 5 . N
AR AR R MERE T TR RS (F 1), 3 4 s
6 AN RS 3 R, RS GEEN LA 1.6% ~
1. 8% , B KH 46 ~141d, B2 3-~9 AR mEESHmah

}E % HE 4 ~9 H {5} E Eéa ?z@ mj E‘J (ﬁ ﬁJ X j( /J\ ﬁ Fig.2 The distribution of Bar-headed Goose from Mar. to Sep.
(309.63 +£172.72) km®; {E B8 O X /DK (49.30 +
19.61)km*, FAMKIE S X AR 18.59% +6.84% . ZEA[F BB BE , BE KB I 30 X K/NE BTN,
EFE P R EIFERERTEINECK (B2 535 B2 (One-way ANOVA,F; |, =0.964,P =0.447 ) ; FELE R B L
XIEAF B B R/h 22 R4 B2 (One-way ANOVA,F; 4 =0.396,P =0.759) (%£2),

#1 HIWEWNNMEHER
Table 1 Information of radio tracked Bar-headed Geese

6000

5000

4000
3000

& Population

2000

1000

6
H 1% Month

SRHT S SN i el & () REIEIRE EIRH(d)
Metal ring Numbered ring Age Sex Weight Frequency Tracking days
M00-1292 A22 J% Adult W Female 2750 216.099 122
M00-1293 A23 J% Adult HE Male 2500 216.055 129
M00-1294 A24 J% Adult HE Male 2500 216.135 46

M00-1295 A25 J% Adult HE Male 2800 216.025 141
M00-1297 A27 J% Adult W Female 2500 216.004 48

M00-1298 A28 J% Adult W Female 2700 216.237 92

A BIAMRS SRR 025,055 F1 099 = HBELME R B B R, WB T I 4 MBI B, WX 3 H
AR PRI, B — B BoE 3 s e L — B B 3 X L35 R 56. 6% +24.9% . EREH AR BRI
BRI T HALH BT (42.8% +24.5% vs. 66.0% +19.5% , 61.0% +32.5% ) , RAEAEERFEB
BRTESI XM EHABARZES, 10 025 MEERH EEE SIS {CR 17. 1% EAEE P EIESIX P, EHERTH
H 85.7% WG s M IE ABFH BB,

Sop AL A5 4 U FE A3 A HEAT 40T, 025 F1 099 7 B B b 8, R EE B E S AR O MR B
B BRI, ENNERES R T AR ORISR, &% HRAERSEMY 30km
RBIOWHA, 055 MAEEN BB E S X HERE, R T EEENHAB RIS ES I, HRNE—BEER
BREJEHBZIAE S,

3.3 B

BB L B B 2019 5. 3140 9 1 (Estuary ) L ¥ (Marsh) | F 3 ( Grassland ) FI#J 70 (Lake ) 4 Fp2KAY, 38
KEEAFEEEZETX 4 AEEHMNEEFAES LK 4, FELMELE 3 ASARFEZE PR O 8 R H R 25k
8.2 (One-way ANOVA: F, \p, =5.049, P =0.011) , H e EFEF A AR E X, FEIR/N WBEN A HEE
FR B2 ; (One-way ANOVA: F, ;, =10.318, P =0.000) , B5H J BAS <, FIHASR /)N s X B AT HATH # ) 28

hitp : //www. ecologica. cn



11

XE&F & - FHIBWBLIE (Anser indicus ) EFEBRYIESI M B AR EE ARXR

5205

Bk R AR B2 (One-way ANOVA, B F, , =2.411, P=0.102; ¥if:F, ., =2.189, P =0.125),

®2 FHIBEFEHAURTREENRBEIRKN

Table 2 Home range of Bar-headed Geese in breeding season and different periods of breeding season

R 518552 Frequency 004 025 055 099 237 Mean + SD

ERFH 15 B SL S ¥ Tracked points - 37 43 33 -

EBP MCP (km?) - 165.32 78.65 105.09 - 116.35 +44.42
95% Kernel (km®) - 118.52 34.98 98.43 - 83.98 +43.61
50% Kernel (km?) - 34.84 5.73 23.51 - 21.36 +14.67

-Gk 15 B SL S ¥ Tracked points 41 153 72 106 103

MBP MCP (km?) 441.62 255.20 124.89 278.88 138.83 247.88 +128.03
95% Kernel (km?) 351.35 231.42 47.18 216.18 136.78 196.58 +113.41
50% Kernel (km?) 59.68 69.42 8.65 25.51 35.98 39.85+24.81

s 15 B SL S ¥ Tracked points — 44 71 48 —

LBP MCP (km?) - 579.82 16.27 133.95 - 243.35 £297.28
95% Kernel (km?) - 372.22 17.01 352.37 - 247.20 +199. 60
50% Kernel (km®) - 58.44 2.21 60.48 - 40.38 £33.07

RS 3D Tracked points — 33 45 41 —

EMP MCP (km?) - 338.63 82.19 228.06 - 216.29 +128.62
95% Kernel (km?) - 236.84 96. 45 236.81 - 190.03 +81.05
50% Kernel (km?) - 31.06 20.18 48.90 - 33.38 +14.50

B FHA 15 B SL S ¥ Tracked points 69 267 231 228 138

wP MCP (km?) 443.97 995. 89 140.07 639.78 138.83 471.71 £362. 14
95% Kernel (km?) 350.93 429.45 124.01 506.96 136.78 309.63 £172.72
50% Kernel (km?) 42.33 78.78 30.54 58.85 35.98 49.30+£19.61

£3 EAEEFANBEDRGBT
Table3 Home range fidelity between different periods of Bar-headed Geese

R 518552 Frequency 025 055 099 SEISE Mean

SR vs. 5 HY EBP vs. MBP 71.9% 81.9% 44.3% 66.0% +19.5%

S P vs. EH5HE MBP vs. LBP 17.1% 65.9% 45.5% 42.8% £24.5%

B EH vs. 7TPERTHE LBP vs. EMP 85.7% 73.0% 24.2% 61.0% +32.5%

SFHE Mean

58.2% +36.3%

73.6% +8.0%

38.0% +12.0%

F4 HIBEFRFFHNFREL MBI HE

Table 4 The habitat utilization of Bar-headed Goose at different breeding season
1,5 Hb Habitat ¥ O Estuary A% Marsh EHb Grassland #I7H Lake
S H0H5 EBP (n=40) 65.7% 133.2% 12.2% +23.0% 21.6% +32.5% 0.5% +1.4%
S5 Pl MBP (n=33) 41.9% +30.0% 49.7% +30.0% 6.6% +13.7% 1.9% +2.7%

EHSH LBP (n=32)
41t Total

29.4% £35.0%
49.2% +35.7%

54.2% +37.1%
34.2% +34.9%

5.3% £11.6%

12.9% +24.6%

11.1% +27.8%
3.8% +14.7%

3.4 BERMEAA AR

BN EAR B BRI ANR AR ES RS, WS BF, B B O AURE R P8 ik
BEBR, 53 AEF 0. 81 £0.23,0.77 £0.14 71 0.70 £0. 16; AAF A GHT2H7,5 B 4 A8 A hrikfmisn &
R, 70519 0.72 £0.24,0.57 £0.22 F10.57 0. 28, SHFHIT AR, B _EERBA B (S) Bk,
BRI (T) FIPELER R EE (P) I H R ; ZER DI OMES ,S.T M P =AMHETHEMEE K, £S5 A,
4 508 Ay, TSk %R Ak AR LB , T ELAR R4k R7E 7 YW Al th L B U AR e ]
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£5 TRAGHLBEIES MRS ANEREMMER
Table 5 The Contact Intensity Index between Bar-headed Goose and human-being and livestock at main distribution sites in different months

Al ES FEIE 5 ARG A A % Mo
Month Dandao Lucidao Buhahekou Shenhekou Tiebujiahekou
3 0/2/2/0.70 0/2/1/0.48 1/0/1/0.30 1/0/1/0.30 1/0/1/0.30
4 0/3/2/0.85 0/3/1/0.60 1/0/1/0.30 1/0/1/0.30 1/0/2/0. 48
5 0/4/3/1.11 0/4/1/0.70 1/0/2/0. 48 1/0/2/0.48 1/0/2/0. 48
6 0/4/3/1.11 0/4/1/0.70 0/0/2/0 0/0/2/0 0/0/2/0

7 0/4/1/0.70 0/4/0/0 0/0/2/0 0/0/2/0 0/0/2/0

8 0/4/1/0.70 0/4/0/0 1/0/2/0. 48 1/0/2/0.48 1/0/2/0. 48
9 0/2/1/0.48 0/3/0/0 1/0/1/0.30 1/0/1/0.30 1/0/1/0.30
HE Mean 0.81+0.23 0.35+0.34 0.27£0.20 0.27 £0.20 0.29+0.21
A4 Month R Quanwan 2 B $iI Garila BT 0 Heimahekou #J{H Mean

3 1/1/1/0. 48 1/0/1/0.30 1/2/1/0. 60 0.43+0.16

4 1/1/2/0.70 1/0/2/0.48 1/2/2/0.85 0.57+£0.22

5 1/2/2/0. 85 1/1/2/0.70 1/3/2/0.95 0.72+0.24

6 0/2/2/0.70 0/1/2/0.48 0/2/3/0.85 0.48 £0.43

7 0/2/3/0.85 0/1/2/0.48 0/2/2/0.70 0.34 £0.38

8 1/2/2/0. 85 1/1/2/0.70 1/2/2/0.85 0.57 £0.28

9 1/1/1/0. 48 1/0/1/0.30 1/2/1/0. 60 0.35+0.18

HE Mean 0.70 £0. 16 0.49 £0.16 0.77 £0. 14

S W3R B Browse Intensity; T Jigii#3% & Travel Intensity; P $E 3k FEFh#%%E Population of Bar-headed Goose; C 3Z iR $5 % Contact Intensity

4 g

{& 3 X (Home range) BEHH)#ATIR IERCA B AT IEH 15 S BT R ERN KB E. EaiXBR/haTd
EHEA FRMBETHARTEL , B FLEMS, FHHMNEHIREUTRETSREARASHXE
Y)W B AMSARETR L, RS IGERHEMRR . FENEE3 A TaURSRRFEN, 29 A
BRI MR BTN, EFRMEEEBA 6 M, FHLEAEFTEMN T RZEEM VES , RN 1H
THWRBAANTO . XS SIX B BTTERM , FE LA SR RS s KB, 272G 3 BBk, w1
(3 A% ~4 RJR) WBELMEE S BA T KBTI AR, FAROMHIBE, ERRZRREEES
FRHORBICNT R R hk . R, S50 B9 BEK 78 i 78 Sy B XK, 16 s R KRRGE , JB I 3=
BETEEHMMBHE . TR, R MEET RLR BN E R 4 AT, RERG R TR LK.
FHPHI(S AW ~6 AA)) MBECHEA TRMLE B, ERAZH M A EE TR, BTRLERE
S, B EFEEHI(6 AT A ~8 B LA, S H SN i 594 & B T S5m0 25 Bl v 2= 9] 13 3l
FEfTEet, T8 AHAal ~9 A¥) MFEKNE S ZATE B, AR5 25 S 2E TR 3T,
NI BERF A o

oLk LB SRR, R B B RPN E . RAARS AR D BR NN O R R H BRI R S
ORR, MREIFRCHFELREMAR NS BRY, RENIELELF HERESMMEM(£R6), XK
BRSSO T B B B T L BRARE , 5 I8 BT 19T 0 B BRESK IR A 323, T L Ko I ok
T OIS S HARS iRk RS B S LR R AT T ARKES, XS MERE MR IRA T &0 EBE
BEROR, WBTE P RS E 5, B T S G4 S B T BE 7 2 195 3, BT B X Z R A X T 5 22 5%
B,

Prins 25 A" ot £ B S8 B Sk B R 25 0 9 , R o S YRR R R VR 1 , (X RS B . v 9t
BHATHRABI . AP R, B B E R AW BN OAEE. B T2REURKEW, T
Y B KEIEHS , — B 4 AR5 ARIA SR, X THEEMS,E S5 AMKEE ERESK AL - RER

hitp : //www. ecologica. cn
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AR, BB, A R SR, oK R AR R R 3 A RIS M TR A AR, 2 T AT B i B K
MR EMAR, PPRSREN, FEREXBARFRREDN BEEIHAENA R, MR RE a3
BTG T . ERERNR, LB EAR A AR ERERAFTERABE , BEEH R
MR IR HRE (11. 1% £27.8% vs. 0.5% +1.4% ) o XRFVFECIETE BTG TR AITSE 2R,
TR T RATEES ), X TR RN AR UK, S BT P R

FEHMEDEXERSBRENE, REGFERLD, FLETREMFEESRBRENXNR EREFES
FEFE BREMMEE, SR ZRT RS X5, d TRRED, MAFREREHE, —RAEREY
A=), B CHE G S R EGEMGR AU, iFE RIS B R R AT RER AT 8. RIBRYXFOH, N
b B BAE SRR F SR A0 10 TN XMBERES A& K RATRRY , B BRI ORISR & ke
BBREIM A, X3 AT, EEFOy RIS, I EHER £, BRI E R RSO
FURIE R B Z R A RT3, I 4E R BT TR A Bk , i F B B, R BB XK X
o At — S i, AN H BBk NI 045, BARE SRR B0 B B 0E S, B R O BOR IR BRIl B AR A, AR
RIFE BRFK SRR A FRUBECIRG , AR T 5 R R/, WNAM Eatr,5 Al TirEeL &%
flsE BE B 4 AM8 AR ;6.7 AR BARMRE Bl THREITE BN B R RN R 2RI,
Ak B IR

F6 HRIDHELEHMERER
Table 6 The resightings of color marked Bar-headed Geese

T2 FRiCHR AR HR NREZ 5] W
Collar Marking site Resight site Resight date Times
€00 R Quanwan R Quanwan 2006-04-04 1
co1 R Quanwan B3k Hadatan 2007-03-22 1
Al0 I Quanwan & % Dandao 2007-05 £ YK Many times
All R Quanwan ZE % Dandao 2006-05-17,20 2
2006-04-29
A12 ¥ Quanwan %% Dandao 2006-05-11,15,16,17,19,21,22,23 £ Y% Many times
2007-05
2006-04-29
Al3 R Quanwan ZE % Dandao 2006-05-11,15,16,21,22,23 £ Y% Many times
2007-05
Al5 R Quanwan ZE % Dandao 2006-05-18 ,21,2007-05 £ Y% Many times
Al7 R Quanwan R Quanwan 2006-05-19 1
A21 R Quanwan ZE % Dandao 2006-05-16,21 1
A22 R Quanwan ZE % Dandao 2006-05-16 1
A26 R Quanwan ZE % Dandao 2006-05-11,15,22,2007-05 £ Y% Many times
A32 I Quanwan & % Dandao 2007-04 £ YK Many times

LT BT, MZRAEEES RS OMRAEEREHAFERFN SRR E T, N T aRE
R ZANE B, FRBT S BR T R B AR TR AT 3 AR (1) IREFTR ST R, 55
RIFIEH A RS IRI R A REEEEMMUK S M. X 83T B AR A 500 FT L, HA
VL, Hih— B REGRER, A WP (2) ek f B8 ARl SRE X, HEFER ST
N, IR KA BT AR IRE AL (3) BE— XA RANGEA K& MR MIR B AL, R HI R A KRBT
KRB S E L
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