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Abstract: Understanding animal migration route and activity rhythm are of great significance to protection of migratory birds. From
February to March 2019 20 Bean geese ( Anser fabalis) in Lake Poyang were tracked with satellite collars. We analyzed their migra—
tion routes and activity rhythm during their migration period based on the data collected from these GPS collars. The results showed
that Bean goose started migration most early in 12 March and some started in 25 April. The Bean geese were tracked for 60.5+15.6
days (n=19) with migration distance 1349.5£1004.9 km ( n=18) and stop site number 6+3 ( n=18) . The spring migration routes
of Bean goose formed two lines: the east line and the middle line. The east line passed through Anhui Jiangsu Shandong Liaoning

Jilin and Heilongjiang Provinces and arrived at Russia. The middle line passed through Hubei Anhui Henan Hebei Inner Mon-

golia Provinces and arrived at Mongolia. Bean goose didnt stay for a long time in stopover sites between 30°—40°N latitude but
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stopped for a significant longer time ( 12.7+7.2 days) between 40°~50°N latitude. Northeast China Plain and the eastern Inner Mon—

golia plateau are important stopover sites for them. Bean goose is a diurnal animal; its activity level in day is significantly higher than

that at night. In the pre-migration period the activity peaks at 8:00-9: 00 and 18: 00—19: 00 while the activity peaks occurred in

7:00-8: 00 and 18:00-19: 00 during migration. There was significant variation of average migration distance in different environment

temperatures ( n=8827 df=9 P=0.000) and its maximum migration distance ( 4.9+14.4 km/h) occurred in 0-5C.
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Fig.1 The release sites of Bean goose tagged with transmitters
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1
Tab.1 The information of Bean goose tagged with transmitters in Lake Poyang
kg

JXNU11 2019-02-26 3.1

JXNU13 2019-02-26 2.1

JXNU14 2019-02-26 3.6

JXNUI15 2019-02-26 3.1

JXNU16 2019-03-12 3.2

JXNU17 2019-02-26 2.6

JXNU18 2019-02-26 2.9

MTTO10 2019-02-26 3.0

MTTO11 2019-02-26 2.1

MTTO13 2019-02-26 3.2

MTTO14 2019-02-26 3.2

MTTO15 2019-02-26 3.2

MTT028 2019-03-05 2.8

MTT029 2019-02-26 3.2

MTTO035 2019-03-12 3.1

MTT046 2019-02-26 3.4

MTT072 2019-02-26 2.9

MTT090 2019-03-12 2.9

MTT094 2019-02-26 3.5

MTTO098 2019-02-26 3.0

2
Tab.2 List of satellite tracking information of Bean goose
/km /d /km /d

JXNU11 2019-03-20 8: 00 3038.5 69.3 2892.9 48.4 7
JXNU13 2019-03-26 12: 01 3080.8 70.4 2840.3 42.4 7
JXNU14 2019-04-06 6: 00 2036.3 60.9 1660.4 22.1 3
JXNU15 2019-03-12 17: 00 2406.3 70.4 2344.3 56.2 6
JXNU16 2019-04-25 18: 00 1588.9 56.4 1303.5 12.2 11
JXNU17 2019-04-01 8: 00 2809.7 70.4 2572.7 36.6 7
JXNU18 2019-03-19 7: 02 2789.9 69.6 2685.4 48.8 5
MTTO10 2019-03-15 6: 00 829.0 68.5 706.7 51.8 10
MTTO11 2019-04-01 3: 00 2353.5 70.4 2103.3 36.4 3
MTTO13 2019-04-06 6: 00 1635.2 69.3 1373.0 31.7 7
MTTO14 2019-03-16 9: 00 554.1 70.4 437.1 52.5 9
MTTO15 2019-04-01 9: 00 1384.5 65.9 1166.7 32.1 8
MTTO028 2019-03-17 8: 00 298.0 63.2 133.6 51.6 1
MTT029 - - — - - -
MTTO035 2019-04-06 10: 00 468.4 56.9 181.4 30.5 4
MTT046 2019-03-11 9: 00 143.9 21.4 26.6 8.9 1
MTTO072 — 159.6 70.4 — — —
MTT090 2019-04-25 10: 00 837.9 52.8 622.9 8.4 5
MTT094 2019-03-12 8: 00 443.8 55.7 335.3 41.9 1
MTT098 2019-03-11 8: 00 1134.4 17.7 905.5 12.0 6
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Fig.3 Daily activity of pre-migration and migration period of Bean goose
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(r=-0.405 n=23 P=0.05) .

3

Tab.3 Habitats at stopover sites used by Bean goose during migration in China

/d /km 1% /m
. 28°877~29°19” 259 995 59.3 9 20
40°19°26"~40°2028" 6.6 3.81 60.1 1 45
40°3°49"~40°8°9"  19.8 53 52.7 1 50
41°20747"~41°46°32" 13.5  42.85 2.3 1 1380
40°33°517~40°37°22" 8.6  45.08 15.0 1 10
42°37°47-42°43°53"  13.6  25.47 443 3 90
46°3°45"~46°39°56" 102 44.93 53.3 3 140
44°5921"~45°4°13"  10.8  11.19 76.1 1 170
46°45°54"~47°4426" 15.8  41.82 23.6 2 57
48°48°6"~49°37°43" 213 46.04 55.1 1 270
48°59°44"~49°23°4" 257 2825 23.0 1 80
42°00°46"~42°41°54" 42 45.00 14.4 1 120
43°17°18"~43°23°43" 108 58.07 29.3 1 140
42°37°48"~42°4524" 104 15.12 438 1 440
44°26°46"~44°37°3" 121 15.38 782 2 410
45°41°3"~46°22°14"  13.8  58.68 65.2 2 910
49°24°417~49°38°10" 5.6 83.32 18.5 1 600
49°51°37"~50°7-44" 122 98.18 89.0 1 510
3
3.1
7
13 4 6 2
1
20 16 2 11
3 4 3 . 3
4 3012 3 ( JXNU16.MTT035  MTT090)
4
3
3.2

12-14



( Anser fabalis) 503

30° ~40°N
40°N
Si e . . N N
Wang 7. 3
18
19
20
30°~40°N  40°~50°N
21
22 .,
23
24
3.3
( 1 h)
25
8:00—9:00 17:00—18: 00 7: 00— 8: 00 17: 00— 18: 00
2628
29
» 64% 3 74%
3—4 N
3.4
6

(-10~-5C  35~41%C) 0.5%
5~20C  70.7%

35~41C
0.1 km/h () o 0-~
5C 4.9 km/h . (-10~-5%C)



504

10

11

12

13

14

J. Lake Sci.( ) 2020 32(2)

Zheng GM ed. A checklist on the classification and distribution of the birds of China: Second edition. Beijing: Science
Press 2011: 19-20. . : 2 . : 2011: 19-20.
Cao L Barter M Lei G et al. Anatidae in the Yangtze floodplain in winter 2004 and 2005. Kasapka: 6ronnemens Paboueii
epynnolL no 2yceobpasnvim Ceseproii Espasuu 2008 11(2) : 146-160.
Tu YG Yu CH Huang XF et al. Distribution and population of the overwintering Anatidae waterfowl in Poyang Lake. Acta
Agriculturae Universitis Jiangxiensis 2009 31(4) : 760764 771.
2009 31(4): 760764 771.

Wu JD Ji WT Liu GH et al. Number and distribution of over-wintering waterbirds in Poyang Lake by aerial survey. South
China Forestry Science 2010 (1) : 23-28.

2010 (1): 23-28.
Myers JP Morrison RIG Antas PZ et al. Conservation strategy for migratory species. American Scientist 1987 75( 1) :
18-26.
Badzinski SS Kennedy L. Petrie SA et al. Variation in body composition and digestive organs of tundra swans during mi—
gration at long point Lake Erie Ontario. Waterbirds: The International Journal of Waterbird Biology 2011 34(4):
468-475.
Turcotte Y Lamarre JF  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 Zoolo—
gy 2013 91( 11): 802-809.
Polakowski M Kasprzykowski Z. 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.
Barron DG Brawn JD Weatherhead PJ. Mata-analysis of transmitter effects on avian behaviour and ecology. Methods in E-
cology & Evolution 2010 1(2): 3-5.
Meng WY Li SH Zhou JY et al. Studies on the movement home range and habitat use of greylag geese ( Anser anser)
based on satellite tracking. Acta Ecologica Sinica 2018 38( 16) : 5659-5666.

2018 38( 16) : 5659-5666.
Chen W Doko T Fujita G et al. Migration of tundra swans ( Cygnus columbianus) wintering in Japan using satellite track—
ing: identification of the eastern Palearctic flyway. Zoological Science 2016 33( 1) : 63-72.
Bell CP. Process in the evolution of bird migration and pattern in avian ecogeography. Journal of Avian Biology 2000 31:
258-265.
Alerstam T Hedenstrom A Akesson S. Long-distance migration: Evolution and determinants. Oikos 2003 103( 2):
247-260.
Cresswell K Satterthwaite W Sword G. Understanding the evolution of migration through empirical examples. In: Milner—
Gulland E  Fryxell J Sinclair A eds. Animal migration: A synthesis. Oxford: Oxford University Press 2011: 7-16.
Guo JL Liu XH Yang P et al. Spring migration route and stopovers of bean goose ( Anser fabalis) in China. Chinese Jour—
nal of Zoology 2015 50(2): 288-293.
2015 50(2): 288-293.
SiY XuY XuF et al. Spring migration patterns habitat use and stopover site protection status for two declining water—
fowl species wintering in China as revealed by satellite tracking. Ecology and Evolution 2018 8( 12): 6280-6289.
Wang X Cao L. Bysykatova I et al. The Far East taiga forest: Unrecognized inhospitable terrain for migrating Arctic-nest—
ing waterbirds? Peer ] 2018 6: e4353.
Zhang FY Yang RL eds. Bird migration research of China. Beijing: China Forestry Publishing House 1997: 1-364.
1997: 1-364.

Eisaguirre JM Booms TL  Barger CP et al. Local meteorological conditions reroute a migration. Proceedings of the Royal

Society B 2018 285( 1890) : 20181779.



20

21

22

23

24

25

26

27

28
29

30

( Anser fabalis) 505

Webster MS  Marra PP Haig SM et al. Links between worlds: unraveling migratory connectivity. Trends in Ecology & Evo—
lution 2002 17(2): 76-83.
Warnock N. Stopping vs. staging: the difference between a hop and a jump. Journal of Avian Biology 2010 41(6):
621-626.
Schaub M Jenni L. Body mass of six long-distance migrant passerine species along the autumn migration route. Journal fiir
Ornithologie 2000 141(4) : 441-460.
Barter M Tonkinson D Sixian T et al. Staging of great knot Calidris tenuirostris red knot Calidris canutus and barailed
godwit Limosa lapponica at Chongming Dao Shanghai: jumpers to hoppers? Sult 1997 31(1): 2-1.
Winger BM  Auteri GG Pegan TM et al. A long winter for the Red Queen: rethinking the evolution of seasonal migration.
Biological Reviews 2019 94(3): 737-752.
Paulus SL. Time-activity budgets of nonbreeding Anatidae: A review. Waterfowl in Winter 1988 1(3): 135-152.
Owen RB. Premigratory behavior and orientation in blue-winged teal ( Anas discors) . The Auk 1968 85(4) : 617-632.
Remmert H ed. Ecological factors in the Arctic//Arctic animal ecology. Berlin Heidelberg: Springer 1980: 7-69.
Thomson D. Avian vision Dissertation . Durham: Durham University 1972.
Liu J. Diet and activities of wintering Tundra Bean Geese Anser serrirostris at Shengjin Lake NNR Anhui province Dis—
sertation . Hefei: University of Science and Technology of China 2011.

2011.
Scholander PF Hock R Walters V et al. Heat regulation in some arctic and tropical mammals and birds. The Biological

Bulletin 1950 99(2) : 237-258.



