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Studies on the movement, home range, and habitat use of greylag geese ( Anser
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Abstract: The accumulation of nutrition and energy is an important factor for the migration of migratory birds. To
understand how greylag geese obtain energy to meet the physiological demands of fall migration, we studied the movement,
home range and habitat use of graylag geese by using satellite tracking from August to October 2015 in the Tumuji wetland of
Inner Mongolia. The enhanced vegetation index ( EVI) was used to analyze habitat use, the sizes of the day and night home

ranges were determined using kernel density estimation (KDE) , and the average activity distances in different months were
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analyzed. The EVI of the locations of the greylag geese decreased from August to October, the geese gradually dispersed
southward and concentrated around the area with abundant water, and they preferred the lakes to the grassland. The home
range size of the geese increased from August to October and the home range size was larger in daytime than at night. The
movement distances of greylag geese were higher during the day, especially for the peak of movement before dawn and at
dusk. Because the temperature decreased gradually from August to October, the potential food resources in grassland
declined, and greylag geese tended to occupy the areas with more abundant water, which gradually increased both the home
range size and the movement distances, thus enabling the geese to efficiently obtain sufficient nutrition and energy to meet

the physiological demand of fall migration.

Key Words: habitat use; home range; enhanced vegetation index; greylag geese; Tumuji wetland
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Fig.1 The study area of Tumuji wetland in Inner Mongolia

R D ME )RR S A1 AR DL , T SEF 5 A 0
A T SRR A i it ATl LAl 1 6 HUK

http ; //www.ecologica.cn



16 EAEDL A T TR R KK 23 SR Al A5 A M IS 3

JE(HEHES B3R [ 2015]38 5 ) |, Sy Hih 4 H B A REIR B0 B 47 i MR 1 TR RS g T TR JF
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Table 1 The information of greylag geese tagged with transmitters in Tumuji wetland

ETRe 2| W T H Hh/g
No. Models Code Neck ring Dates Weight
1 MO1 5766 C4v 2015.8.6 3030
2 MO1 5767 C4K 2015.8.6 2685
3 MO1 5769 c4p 2015.8.6 2680
4 MO1 5770 CAT 2015.8.6 2300

= e B R R RS OHH A A OBT,C MV AREXSS LA S L, AR R

7E ArcGIS 10.2 # 4  FIFH R 185 (3.3 JiA, “adehabitatHR” F 40, ) 1SR FHAZ B8 BE Al L -4 7 IR E 1 3 X
50%F11 90% 7K E-HI43HT , LK FH AreGIS FHE Tracking Analyst Tools 175 1 W ME H ] FI7Z 6] B35 ShHE B8 ; [l 78
P Y M Ty R DX K] PRI TRl XA s R B A 7 O i AR A B SR 43 S IR I AR P TR R R AR T
SRS T K R A R TS S s A T2 () B | SR e X AT S bR EA T 4087 . 7 SPSS 20.2
B FIRAESEL Kruskal -~ Wallis R385 3%, X5 IE H )R 136 S 5 88 14 25 S PR o S e tE AT T AR50
AR R 7 R 36 00 53  W BRIEAE H 1) B )Xo S [ A B 28 AL ) R T4 T T 0 S A 56

SR YR A 8 AL EVI DR, 78 USGS $diE B M (http . // glovis. usgs. gov ) T £k 1% AL HiE A MODIS
AR MOD13Q1, SCH2RH 500 m 23 [6] 43 HER 0 16 d BFE) 43 3E3 76 AreGIS 10.2 Ffr %7 8 A% 10 J
1) EVI SEARHEA TR A BAR I, IR A& 528 LR TUE OK RS = 2)  EVI R HY 0—1, B2
TR A X3 EVI B AT, S (0 R Y X 30 EVE (B8, 1 DA K S, RIS £ ) ME 04935 30 6 8, 76 3%
BN A JR 0 DI BEAILAE B 100 AN BEAILAL 53, SR T RIAE Y 5 B4R A B LA 5009 EVIfH ., 78 SPSS 20.2 3

H A HAES L Kruskal-Wallis 8252090535 X2 BTG 2) %2 pasmssssRE A p e mmms s s

P S S REHLA R EVI 1E P I P 22 e AT T AR ° Table 2 The comparison of EVI different months in Tumuji wetland
SR AR EVI
2 WRER o Enhanced vegetation index
Individual no. 8 A 9A 10 A

2.1 ﬁﬁfﬂj X E/:J EVI E%& August  September  October
Kruskal-Wallis £ %6 3% W, AN [7] 0 5K M 15 20 85 1Y) 1 0.20 0.14 0.08

EVI {4 552 S ¥ (n=4579,df=2,P=0.0000) . i gzi 213 gg:

AFEV A G EENLS R EVI A W 2 20 (n =248, 4 0.33 021 _

df=2,P=0.0000) , 4 H KHERIE 05 5 FEHLS Y EVI A EVE P 0.24 0.16 0.08

AT BEHEIET (8 = 1558,df=1,P=0.0000:9 H:  prres pvr st .

n=2197,df=1,P=0.0000;10 H :n=1063,df=1,P= _ Average EVI of random sites
— R E A,
0.0000) . B2, P T
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Fig.2 The location of graylag geese in Tumuji wetland from August to October
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Table 3 Daytime and nighttime habitat use of greylag geese in different months in Tumuji wetland

8 H August 9 H September 10 A October
s ‘ ‘ ‘ ‘ ‘ ‘
Habitat types H 18] 8] H 18] IE] H 18] KIE]
Daytime Nighttime Daytime Nighttime Daytime Nighttime
R Grassland 35.31 21.35 31.00 9.38 6.18 4.90
T Lakes 19.41 59.12 24.80 82.12 58.28 70.10
BkELLTH Marshland 45.28 19.53 44.20 8.51 35.54 25.00

2.3 X R
SR L TE 50%F1 90% AN 7K b BETS 2 X5 T AL 1 A 289.27 hm? Fl 1218.55 hm* | I HLAS IR B9 A
s s X A AR g A 22 57 (R AL B N IH g, NS 50% 8% 90% 3G sh X, 8 H & 10 H 7% 3h X i
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Table 4 The home range sizes of 90 % fixed kernel estimator (KRE) and 50% (KRE) (hm?) for greylag geese in Tumuji wetland from August

to October
% 3 X T R 8 H 9H 10 A
) ) ‘
Home range size August September October
Individual no.
50% 90% 50% 90% 50% 90% 50% 90%
1 231.52 894.42 60.20 199.73 136.36 558.74 325.34 1554.03
2 141.24 748.88 71.15 235.21 70.03 275.21 92.48 378.63
3 293.59 1308.39 53.68 180.42 140.15 535.34 459.34 2083.31
4 490.74 1922.52 102.37 440.96 298.52 988.61 — —
A4 Mean 289.27 1218.55 71.85 264.08 161.26 589.48 292.41 1338.66

B AR [R]E sl X 7, H 18] 509% 1 90% 1% 8l X 1 B3 5128 342.16 hm? F1 1218.11 hm*, 1% [8] 50% FI
90% G 1 X T AL 514 173.20 hm Fi1 757.73 hm* | A LA H, A8 JE 50% 8% 90% 1436 sl X, H (8] 7 2l X i FL
TR, SEARF A GRS s IX Ak, 8 A 2 10 A H [A)36 3l X i AL, &« Sesd s i s, 5 8 A
Fb,9 H Y H 842016 21 DX AR S i 3 R TR B 100 7 S5 3oy i 3 5 T 03 180 305 s X T B EOR [ 1 H [l L 8
HZ 10 A, 2Z#Emmias (ks mEe),

*x5 BEHEHEMKES AZ 10 AHEFEHXRER
Table 5 Diurnal home range sizes of 90% ( KRE) and 50% (KRE) (hm?) for greylag geese in Tumuji wetland from August to October

e T o X TE AR 8 H 9 H 10 A
Hi Home range size August September October
Individual no.
50% 90% 50% 90% 50% 50% 90% 50%
1 328.67 1083.68 68.91 224.47 175.31 580.81 155.02 878.34
2 242.10 1049.73 78.92 249.00 83.74 311.02 35.84 131.16
3 170.60 679.16 64.96 196.04 158.19 525.65 82.28 292.42
4 627.29 2059.86 57.80 293.10 405.08 1247.45 — —
F-#4{H Mean 342.16 1218.11 67.65 240.66 205.58 666.23 91.04 433.97

=6 HiRthixE 8 AE 10 AREFEHXER
Table 6 Night home range sizes of 90% (KRE) and 50% (KRE) (hm?) for greylag geese in Tumuji wetland from August to October

. i B X AR 8 H 9 H 10 A
2l Home range size August September October
Individual no.
50% 90% 50% 90% 50% 50% 90% 50%
1 249.34 971.89 20.24 55.39 57.83 297.58 140.62 620.32
2 77.22 324.59 46.65 169.03 51.40 205.09 14.94 47.36
3 201.10 968.97 36.29 130.78 56.48 236.07 115.84 500.64
4 165.13 765.47 28.56 134.14 125.57 537.83 — —
F-H4{H Mean 173.20 757.73 32.93 122.33 72.82 319.14 90.47 389.44

2.4 hBhiEE

Kruskal-Wallis #z%6 m] 1, A [/] A 453 e 0936 ShitE 247 e 3 1 22 5 (n=5231,df=2,P=0.0002) , & H A
I A] B SF 297G SR B A B 22 (8 A . n=1490,df=23,P=0.0000;9 H :n=2377,df=23,P=0.0000; 10
A :n=1364,df=23,P=0.0000) .

M8 HZ 10 A, F-¥3% sh# 5 3k 253.28 .316.56 ,423.02 km, i3 A% H [ ] 1) F-247 5
PR 3 S e A P R R R IR B TR (R 7)
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8 A5y, JKIETE 4.00 21 1900 3 ShHE Bk BWE(E , 1% 21 #E 25 4 600 km % 700 km; 2000 s S 2300
ME 000 VEBNBE B A, 000 555 400 £ 5.00 K52 ZHiTE SN 2 R H; 5.00 5] 17.00 STEhE
BIFE 100 km & 400 km [B]J 8, Horp 13,00 s50705 s 25 i, B3 1900 355 4E 1900 F#Z[H 20,00 [A]7E
SRR W] 5 FE 2100 BB 3G 0,21 .00 2 23,00 [H]36 250 25 S i s (18 4)

9 Ay, JKIELE 5:00 Fi1 1800 7% 5h B9 15 S e £7 AR R EL A S S
SRR 75 2970 634 km H1 847 km , 7EIA] 2:00 KX Table 7 The distance of movements for greylag geese in Tumuji
20.:00 {E s B f, 0:00 3] 3,00 [6] % 35 Z 7E 77 wetland in different months
km % 156 km [A]J 30, Z 5 LS E HE) 5,00 §F  E A/ kn 8 A 9A 10 A

N — Movement August September October

BHEE B A EEAY , ] 6.00 3 17.00 & shHE B 7E 100 —— < b
e 51 500 km [A136 58 HoP 1200 3% SHEE B FL A (% H i) Daytime 302.59 384.10 455.80
m m [RJRE, :00 FoIER S S, 71 Nighttime 168.52 215.82 385.06

1800 IKFIIE(E, 1800 FIBLIH] 20:00 MG SN E LD piy nverage 25328 316.56 423.02
B, 7E 21:00 f 22,00 A 1S HI,22.00 3] 23 .00 [H]
TG ShEE B 2K 4) .

10 7453, B (437 Sl S I 3 85K 78 5:00,10:00,17:00,21:00 F1 2200 Hf H 3% gy 2§ B A W, Horp
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Fig.4 The distance of movements for greylag geese in Tumuji wetland at different times from August to October
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Paul 55 N\ 7 3 [E 1 5 Wi 2 83T 283508 (Anas platyrhynchos) BOBFGE H & B, 36 sh i 28 ) 284 S5 2 W 9 IR By
25 R BE R IA SR RN TR RS E R EE R, BE 8 A & 10 A Ak k>, Ik
YT I SR B R O BB AR RO % 1) RE I, K METE H TR] 43 [] S Gk 1) 376 20 B g A 5 s 1 1) i 4| Avon 55
K ZEAE BRI ST 0S¢ S M ) I e e B, B AU 22 A, 2 Sk g R 1 156 S R B A7 15 R a3, S AR AF
FEAER I . WG EHORE , RIELE AR 12 = S o Bt A K 1ok s B 8 33 B EF 1] L M A B
B S RE M [ B 2y, BB, R 7 0 Ml S 5% 8 VR IO S, (8] 3 T <22 4 A A, T I AT T AR AR
Y7 Daniel 55 AFE S5 B FEXT S SIS R RIF S0 25 S I 7 B R 1) 22 Jm R B 2 S IS 14 1 s B B e K, 3
AR -8 MEERR P KERZ TR EARE DB R R,

LR L TIR B AR TR 2 W, 37 2 DX 3z ) g 7B = 14 DX R, X P ) R sk 2 o v X
WTE AP 5 BE RS T 1) 008 [B) 5 2 X TR RRATS 28 ) 488 R A ) e ) e 10 BB 1) AR R 4 252 3K
ey, it bR e Th SRR A O | R ME REZE VA A5k AR BT JE )8 7 DA 3T Y AR B OK

5% 3CHK ( References)

[ 1] Lindsttom A, Klaassen M, Piersma T, Holmgren N, Wennerberg L. Fuel stores of juvenile waders on autumn migration in high arctic Canada.
Ardea, 2002, 90(1): 93-101.

[ 2] Turcotte Y, Lamarre J F, Béty J. Staging ecology of semipalmated plover ( Charadrius semipalmatus) and semipalmated sandpiper ( Calidris
pusilla) juveniles in the St. Lawrence River Estuary during fall migration. Canadian Journal of Zoology, 2013, 91(11) ; 802-809.

[ 3] Badzinski S S, Kennedy L, Petrie S A, Schummer M L. Variation in body composition and digestive organs of tundra swans during migration at long
point, Lake Erie, Ontario. Waterbirds, 2011, 34(4) . 468-475.

[ 4] Michal P, Zbigniew K. Differences in the use of foraging grounds by greylag goose Anser anser and white-fronted goose Anser albifrons at a spring
stopover site. Avian Biology Research, 2016, 9(4) . 265-272.

[5] - SARE, R& - FEFIEMT, MU255. dE BN F. S 0os, . Kvb. IR IhARAE, 2000: 75.

[ 6] Olsson C, Gunnarsson G, Elmberg J. Field preference of Greylag geese Anser anser during the breeding season. European Journal of Wildlife
Research, 2017, 63 28.

[ 7] Guillemain M, Fritz H, Duncan P. Foraging strategies of granivorous dabbling ducks wintering in protected areas of the French Atlantic coast.
Biodiversity & Conservation, 2002, 11(10) : 1721-1732.

[ 8] Sauter A, Korner P, Fiedler W, Jenni L. Individualbehavioural variability of an ecological generalist: activity patterns and local movements of
mallards Anas platyrhynchos in winter. Journal of Orithology, 2012, 153(3): 713-726.

[ 9] sKEMW, 2L, FRde, 83, BAE, Gifl, Shk, 56, S5 AR, BEZE NS0 BB B 240 A AR R XK 5 A BEIUR B )11 3l
W, 2016, 35(4): 617-621.

[10] Reynolds M H, Hatfield J S, Crampton L H, Vekasy M S, Tweed E. Circadian habitat use, home range and behaviour of laysan teal Anas
laysanensis. Wildfowl, 2010, 60. 106-123.

http ; //www.ecologica.cn



8 G 38 &

[11] Austin J E, O'Neil ST, Warren J M. Habitat selection bypostbreeding female diving ducks: influence of habitat attributes and conspecifics. Journal
of Avian Biology, 2017, 48(2) . 295-308.

[12] Bowler J, Mitchell C, Leitch A J.Greylag geese on Tiree and Coll, Scotland: status, habitat use and movements. Waterbirds, 2005, 28(1) :
61-70.

[13] Bell M V. Feeding behaviour of wintering pink-footed and greylag geese in North-east Scotland. Wildfowl, 1988, 39. 43-53.

[14] Stenhouse I J. The feeding behaviour of greylag and pink-footed geese around the Moray Firth, 1992-93. Scottish Birds, 1996, 18 222-230.

[15] 33, #pHe, 20B0%. RSB T 7e . JRIEIT S %58, 2000, 8(1) : 35-36.

[16] Legagneux P, Blaize C, Latraube F, Gautier J, Bretagnolle V. Variation in home-range size and movements of wintering dabbling ducks. Journal of
Ornithology,, 2009, 150(1): 183-193.

[17] Bengtsson D, Avril A,Gunnarsson G, Elmberg J, Soderquist P, Norevik G, Tolf C, Safi K, Fiedler W, Wikelski M, Olsen B, Waldenstrom J.
Movements, Home-range size and habitat selection of mallards during autumn migration. PLoS One, 2014, 9(6) : e100764.

[18] Lewis T L, Flint P L, Derksen D V, Schmutz J A. Fine scale movements and habitat use of black brant during the flightless Wing Molt in Arctic
Alaska. Waterbirds, 2011, 34(2): 177-185.

[19] McNeil R, Drapeau P, Goss-Custard J D. The occurrence and adaptive significance of nocturnal habits in waterfowl. Biological Reviews, 1992, 67
(4): 381-419.

[20] Link P T, Afton A D, Cox Jr R R, Davis B E. Daily movements of female mallards wintering in southwestern Louisiana. Waterbirds, 2011, 34
(4):422-428.

[21] Ywtter A P, Hagy H M, Horath M M, Lancaster ] D, Hine C S, Smith R V, Stafford J D. Mallard survival, movements, and habitat use during

autumn in Illinois. Journal of Wildlife Management, 2018, 82(1) . 182-191.

http ; //www.ecologica.cn



