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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 didn’t 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=28827,df=9,P=0.000), and its maximum migration distance (4.9+14.4 km/h) occurred in 0-5C.

Keywords: Lake Poyang; migration route;activity level ; Bean goose
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Fig.1 The release sites of Bean goose tagged with transmitters
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Hbr M AE S I NMAAE 3 A 12 HIFRAGE Bk 4 A 25 HIFLRAGE , #%E 6 A 20 HAWH
AR A IE (3R 2) s EIEMN TR TA 10 R7E 3 Ah T aiEsE, 6 BAE 4 AWNEHE, makihm 2 R
B3 4 A TFAATHE. JBEIEE R 1473.3£1035.0 km(n=19) 3B BB 8] 4 60.5£15.6 K (n=19) i HEFE 5
7 1349.521004.9 km(n=18) , EFERT [A] A 34.7+16.1 K (n=18) , (EZBIB ISR ] 6£3(n=18). & T
MTTO72 MAAT 5 B4 7 8 PH i1 i >R 3F 9 , MTT046 , MTT094 il MTT098 #£ if £ ids ¥ 43 B 4% 9L =
MTTO029 FE R R i 525 A FRAGA AR, ST AETT 4R I B R 1E 7. a0 MR 8 B BRE B 1Y e
R T7.2% £21.5% ,n=18) , SEHERTIE] 7 38 B2 AT Y HE Ry 56.8% £19.5% ,n=18).
2.2 TFHERRL

SRR E N AT HERLNE 1 PR, MEREERIE A MNGE S — M EEILE 9 2, 4518 JX-
NU11 JXNU13 JXNU14 JXNU15 JXNU17 JXNU18 MTTO11 MTTO13 MTT098. 75 751 i 8 ] A4 AR 2k
LIRSy, RE G T E BT (LR DT AR BRI VL, i ARE Jr e o  h & F =L 42
TR R S AT . X L A T BE R 0 TR Y A T O Y TR AR T AR R IR
PERETT . P2 AT PSS D it &, 2 VLR T D BT i, 10 5 ORAT LU Bk AR ¥ S S P 3, 81 3k o 1 5
G F AR N S o TR B AR A e T A DR B TR AR I A VT R AR T FR WV T A S e
J AARCT SRR = VLI, Y7658 = G 3 B i .
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Tab.1 The information of Bean goose tagged with transmitters in Lake Poyang
W PR AR H it/ kg M S5 FUE R
JXNU11 FIES 2019-02-26 3.1 HBE X EHEfiC TAEH
JXNU13 Hisk 2019-02-26 2.1 HBE AP X ik TAEh
JXNU14 HFF 2019-02-26 3.6 HE AP X Ei Eric TAHEw
JXNU15 ETES 2019-02-26 3.1 HE R X fiife TAEH
JXNU16 EEAN 2019-03-12 3.2 HBERI X il TAEH
JXNU17 ik 2019-02-26 2.6 HBE R X i TAEh
JXNU18 IR 2019-02-26 2.9 HE LR X i TAHEH
MTTO10 Ha 2019-02-26 3.0 HBEARI X i T A
MTTO11 H 2019-02-26 2.1 HRELR X i TAEH
MTTO13 Hn 2019-02-26 3.2 FELLLAR Y IX L TAEH
MTTO14 il 2019-02-26 3.2 ¥EO i ki TAEp
MTTO15 Ll 2019-02-26 3.2 b m| i TAEw
MTT028 H 2019-03-05 2.8 FAWLIE A X i TAEH
MTT029 H 2019-02-26 3.2 H5 B R X EET S
MTT035 Ha 2019-03-12 3.1 HE R X ESdil) TAEH
MTT046 H 2019-02-26 3.4 H B AR X EHE S
MTT072 il 2019-02-26 2.9 HBE AP X i TAEh
MTT090 H 2019-03-12 2.9 HE AR X bS] TAEw
MTT094 Tt 2019-02-26 3.5 HEYX EiHE FH
MTT098 il 2019-02-26 3.0 FRLIR L X EGEEAE S
2 ST RSN
Tab.2 List of satellite tracking information of Bean goose
' TEHETFIRATH GBERFER/km GEEREIREL/D EREEERS/km ERERSRL/D RIS ERHEL
JXNU11 2019-03-20 8:00 3038.5 69.3 2892.9 48.4 7
JXNU13 2019-03-26 1201 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 1800 1588.9 56.4 1303.5 12.2 11
JXNU17 2019-04-01 800 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 2019-04-01 300 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 2019-04-01 900 1384.5 65.9 1166.7 32.1 8
MTT028 2019-03-17 8:00 298.0 63.2 133.6 51.6 1
MTT029 — — — — — —
MTT035 2019-04-06 1000 468.4 56.9 181.4 30.5 4
MTT046 2019-03-11 900 143.9 21.4 26.6 8.9 1
MTT072 — 159.6 70.4 - - —
MTT090 2019-04-25 1000 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 2019-03-11 800 1134.4 17.7 905.5 12.0 6
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Fig.2 The migration routes of

Bean goose of Lake Poyang
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2.3 IS EHEBENR

IEPERTI AL AT 7736 A& A7 41, LTI 10034
ARENL . FEIEHERT I 2 it 1081.1+857.8 ¥/h
(n=7736) , i 1 #I 3% h 4 4 916.7+828.4 Y/h (n =
10034) , sEHERT G 136 St A7 7E 22 573 B3 (1= -12.910,
df=17768, P =0.000). & 1T HE Ry H 18]35 sh & N
1245.2+877.3 /h(n=4575) , 3T REHT I (6] 1% 3h i
843.6+769.3 Yk/h(n=3161) , T HE R B 70 3h B A7 7E
5% (1=20.798, df = 7734, P=0.000) . T4 H j]
TEBIE N 1154.5£855.6 ¥k/h(n="5874) , 3T AL AT 1] 7%
Bl 581.0£655.0 /h(n=4160) , T HE M1 B 7% sh i 2%
S (1=-36.246, df = 10032, P=0.000) . iE{ERTH] H
(B9 Bl & SR AET H F TG i 2 7 3 (1= 5.313, df =
10447,P=0.013 ) , i £ A7 1 5 8] 3% 3 12 5 3 BE 31 4% 1]
EHEER B 2 (1=15.750,df= 7319, P=0.000) , & J
3G 3 ELA WA S i B R AR Ak ST BE A H () E 8.00—
9:00 1 18:00— 19: 00 X P 4~ sf B >y 17 2 ey 0, Hovpr
18:00— 19:00 i} Bz i sl & e K, 24 1358.9+864.5 {k/h
(n=319), H:k J& 8:00— 9.00 A B, & 1243.7+872.1
W/h(n=312) ; 41 H A 7E 7:00— 8:00 FI 18:00—
19:00 33 4~ B B i oy g g, o 18:00— 1900 B B i
Bk, o 1431.0£918.1 k/h (n=421), Hk &
7:00—8:00 I B, S 1232.8+£919.4 ¥k/h (n = 420)
(E3).
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Fig.3 Daily activity of pre-migration and migration period of Bean goose
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2.4 =R HIERNEE S

HASEEENESTMHREN 9 GG EEE 28°6' ~50°7'N Z ], FA1HIAE T 4 2 fhst ] ¢ 5
B, KPR Fn 15 8, AR bR (& 4) . BLTIEBE ) B M R4 H 80 P9I (28°87 ~29°19'N) i H
J& , 7E 30° ~40°N [ 3/D  is B) i 452 8, R BSTE] R 1.621.1 R (n=9) , 1M #E 40° ~50°N 2 [a] F] F ) [i]
35.6+13.7 R(n=9) , i XEF AN KEFETEZEF(F=10.969,df=16,P=0.000). 7£ 40° ~50°N = [a] %
PR EESM 2.7 1.1 TR (n=9) , BIIFEK X 12.7£7.2 K (n=24) ,7£ 30° ~40°N [ P-4 H =
23 3.0 1.7 WAFH (n=9) , I~ DX 0] A BOR B 22 AN k3 (F=1.306,df=16,P=0.634).
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Fig.4 Time-latitude analysis of spring migration of Bean goose

{7 1 R A b N 40° ~ 50°N 22 [A1F) v 3 (5 B 19 4, THA0 I 330 Sl B S . i Bk ik 4 b BB BRI A1 5 4~
717 A rpag s (35 3) , MER LR PERM LA 5 Ab 0k, 1 AL THEAE R, 1AL T S R
S5, 1 AT TGS BB, 2 A F AR DUJR B0 AR 2R 3 B A b B LA 12 A5 Bkt , 1 57 F VR0 = £
L1 A FERE S 1 AT IL W5 4 A FAAECTJ, 4 AL TR RIDEL R, 1AMy F =05 450 87 B
Vi) fp 4 P 4 B b S 7R SRR YT, R 25.7 K, H V% B PR S i K 45 BRI 7R 85K iy 4991, o 98,18 km, BNk F
U SR B 2 0 Tk i B, B0 0 3 1L 17 Zhrbag S R SR B )G ShE ES Ol 28.3£18.7 km
(n=17) ,REH I ES M 11.0210.7 km(n=17) , GHER BRI SIIE BS A7 L& 22 57 (F=5.650,df=32,P=

0.002).

25 RESEHES 0% T s ]
HA E PN AT AR LR 0 6 AR A~k dE 25008 —HE ], ’

WAE 8827 ANAE v a5, 3K LT Bl A A T SR B E Sy @ 2000} " - 15 Sg;

A (FE5), 6 BEAE 10 ~ 15°C 9 {7 5 i 2 25 5010 }51500_ I &

30.7% ,15~20°C AL 1 5 Lo 20.0% ,5~ 10C Iz A = ‘ {2 &

HHH 20.0% L0~ 5°C 5 H N 10.9% ,20~25C gy = 0 T E

9.5% ,25~30%C i LA 4.4% ,-5~0C 5 [t K 2.9% ,30~ 500r H H 1!

35C it ol 1.1% ,35~41°C i e 0.3% ,— 10~ =5C oL—LIL I e

HE A 0.2%. 11T 1 IX 6140 1 30 5 8 )7 25 55 RSNy

DA Kruskal-Wallis K50 77 , 46 544 i e
DXTH] (¥ 3 B R B A7 AE 1 35 2% 7t (n = 8827,df=9,P = ; —_ Tt
5 REE 3 AT 5T SRR B SR S
0.000) , 15 0~ 5C P SRS A, 0 4,92 14,4 | AL 0 TSI MU AR
Fig.5 Temperature distribution and active
km/h;35~41°CHETE shIE B /)y, 5 0.1£0.2 km/h;
-10~-5C W FHIESIEER N 1.724.5 km/h (& 5). iR
BE SIS SR B WA (r= -0.061,n.=8827,P=0.000) , 4 BEAE 35~41°C B, il B 517 Bl HE B 4 1 3 1
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3 (r=-0.405,n=23,P=0.05).
e 3 T B A BE IR A 45 B HE

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

SRR B IS AR AL

ATELX A 15 B4 R : ) S L Mgk
14 AT X K] T Bh 43 i B/ Bk ZHEEES % S MR/ m
6 PH TIVER LT B EaTH 28°87'~29°19’ 25.9 9.95 59.3 9 20
WA LT MRFE X 40°19'26"~40°20'28" 6.6 3.81 60.1 1 45
H IR b ZE RS AR 40°3'49"~40°8'9" 19.8 5.3 52.7 1 50
PR L YT MALA TR E O TR E 41°20'47"~41°46'32"  13.5 42.85 22.3 1 1380
IR VG TR TL A T T 40°33'51"~40°37'22" 8.6 45.08 15.0 1 10
[N LT AT B 42°37'4"~42°43'53"  13.6 25.47 443 3 90
BEVDi MG AT AR B 46°3'45"~46°39'56"  10.2 44.93 53.3 3 140
i) Vg 7K 2 M E T E A B 44°59'21"~45°4'13"  10.8 11.19 76.1 1 170
FAFETL BT EANT 46°45'54" ~47°44'26"  15.8 41.82 23.6 2 57
BT TR TT AR R T o B 48°48'6"~49°37'43"  21.3 46.04 55.1 1 270
IR HOpT AR R R 48°59'44" ~49°23'4"  25.7 28.25 23.0 1 80
My NSE I VAT T ESIE  42°20746"~42°41'54" 4.2 45.09 14.4 1 120
. WS B IR XL
i 1L AR 43°17'18"~43°23'43"  10.8 58.07 29.3 1 140
v F R F BRI B e
2L LK WE T AR XK AR 42°37'48"~42°45'24"  10.4 15.12 43.8 1 440
; . NS B R X R
WS IR o 44°26'46"~44°37'3"  12.1 15.38 78.2 2 410
A TR
NN WS B IR X ARER )
LER AR : o 45°41'3"~46°22'14"  13.8 58.68 65.2 2 910
AL WA SRR
e , W5 AR X IR DR T
LR b 49°24'41"~49°38'10" 5.6 83.32 18.5 1 600
LR Him] BRI e
. , ST H IR X IEE DR T
HUR T 9 : e 49°51'37"~50°7'44"  12.2 98.18 89.0 1 510
éJ/J\E V\]tﬁj %H&J—U‘Fuﬁﬁ

3WRELEiR

31 IEREMN BRI

XTLE PR T BRER 2 RSO, BUA A IR 28 A W W A 34, 7 L S A Y T 2 A T A
B, IR AR TR R0 TS f R ER RS 13 RG A 4 R R IR, 6 RARRBIIER, 2
HAMRTEE B 4 rh 5= BRSO B TR) A 452 B8, 1 AR R 473 457 B8 AE TR PHHT. DR =2 2%, 35 1 R
Er e T EE DS HIF LR TR EL NCH ] GerE — @ B LR T SR AT i B R T
IS0 A B, TS TR AR ], xR0 i 1 3 04 PT R PRt 23, BT DAZE R T & IR R B R A 5 O
MBS, SR IR R 2 B B 38 (Y e 5.

A AR ER Y 20 R, A 16 JAE 2 A M2 330 R, 11 HE i fE 8 &t f AR dE =4 1yl
BEdh X 0 3 A eke iy 4 R, R 1 BTk, 3 RS 5. ST TG RIkE 3 Ah T
4 APhIER WIEpEnt e, mide 3 A 12 H R 3 RS (JXNU16 ,MTT035 F1 MTT090) , i F 32 11 8 #
i e ) 558 MG R R I PN SRS B S I RE B 4 LR 4 1 T AU T IR B , i e e B R I B i iR BE AN RE Y
T 0L T P LT 20T BERAR. 22 TR PR IE AR NI 5 3 A 21T, 50 AF P LA/ N vk 5 E S 3% sh i s i), DA
T2 7 T R B ) S 3.

3.2 TR 518t
Z5 A P P T LB A — o 2 S [ 3 O 2 bt T R A O 4 K A A e L AR
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% R IEAE [ P T GE B 2 1T 20 R AR R AP R BT 43, 7E 30° ~40°N 22 [] 4% 2 il v 28 149 DA 385 B 3891 s 114
K, G HE TS B ORI TSP 5, P2 5 P O 2 RAT LB LR , AR 2R g 111 7R B Rt v vp
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