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A preliminary investigation on the population and behavior of the Tundra Swan

(Cygnus columbianus) in Poyang Lake

DAI Nianhua'* , SHAO Mingqin®,JIANG Lihong', DU Jianhua®, JIANG Jianhong”, ZENG Binbin®
1 Institute of Biological Resources ,Jiangxi Academy of Sciences, Nanchang, Jiangxi, 330096, China

2 College of Life Science, Jiangxi Normal University, Nanchang, Jiangxi, 330022, China

3 Nanchang Institute of Science and Technology, Nanchang, Jiangxi, 330108, China

Abstract; The tundra swan ( Cygnus columbianus) is listed in the second category of nationally protected wildlife species in
China and is regarded as a vulnerable endangered species by the China Red Data Book of Aves. In China, wintering areas
include the middle and lower reaches of the Yangtze River and Taiwan among other areas. In recent years tundra swan
numbers have decreased in some lakes. The distribution ranges of this species has reduced and it is now concentrated in
lakes in Anhui Province and Poyang Lake in Jiangxi Province. Tundra swan inhabit Poyang Lake for approximately 150 days
of the year from late October to the middle of March. The wintering ecology of tundra swans was investigated by direct count
method in Poyang Lake on five occasions from October 2012 to March 2013. The Poyang Lake National Nature Reserve
(PYH), Nanji Wetland National Nature Reserve ( NJS), Duchang Migratory-bird Nature Reserve (DC), and the Poyang
Baishazhou Nature Reserve (BSZ) were selected to conduct wintering ecology assessments including population dynamics,
age structure, and behavior of tundra swans. The results show that tundra swan numbers were not stable at all of the survey
sites, indicating that local movement occurs in tundra swan populations. There may be some mechanism by which this local

movement is triggered, e.g. food availability or water level. The exact mechanism of local movement requires further study.
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The tundra swan numbers were highest in the second survey, 10, 756 swans in total. The largest population, 11,199
individuals, was observed in BSZ, accounting for > 56% of total the numbers observed during the experimental period.
Temporal variation in the distribution and number of this species was observed in the different lakes of each reserve.
However, the species was confined to certain lakes, indicating that only some lakes provide good habitats for this bird. Our
results show that the percentage of juveniles was 29.04% (n=1150). The diurnal activity budgets and rhythm of the tundra
swan were studied with the instantaneous scan sampling method from December 2012 to March 2013. The birds spent most
of their time either motionless (43.12% ) or feeding (27.44%), and spent the least amount of time either in motion
(16.82%) or cleaning and tidying (11.48% ). The motionless behavior peaked between 0700 and 08.00 h and 17.00 and
18:00 h, whereas, feeding behavior peaked between 16:00 and 17;00 h. The increase in feeding intensity in the afternoon
was related to long, cold winter nights. Birds had to acquire enough food and energy to survive through the night. Social
behavior differed significantly between adults and juveniles, no differences were found for other behaviors. The diurnal
activity budgets and rhythm of adults and juveniles were very different. This difference was mainly observed in their
motionless and feeding behaviors. Early research indicates that the tundra swan can forage in deep water areas (about 1
meter) , however, none have been observed foraging in grassland. During this investigation we observed many individuals

foraging in grasslands and rice fields, which perhaps indicates a lack of food resources in Poyang Lake.

Key Words: Cygnus columbianus ;overwintering ; behavior ; juvenile ; Poyang Lake
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Fig. 1 The distribution of survey area in Poyang Lake

F1 DREBITAEX

Table 1 The behavior definition of Tundra swan

17025 Type of behavior

17 MR Behavior Definition

## 1k Motionless

HUEL Feeding

B Cleaning and tidying
i£3)) Motion AFERK T A

#1:2x Social

A 1] Sk O M, 3 Sk XA R 1 UL i 0 3 7.
AL TR (KSR TOK P I8 BT Bl A B B i oK HURD) FERok
LB SRR ek Pk PR B SRR BE N A X

CUE AT AT EINAT 0 AR T

2 HRER
2.1 PB4
5 WA 5 2 IRIEAE B /N KRR

LA 10756 H H AP ESFHE (VN A AR X e A 4495 HEE 1 kb X

TEHRE M SR 9 A SRR DR 3 230 H ., A E A XA B A VI A AR XA A B /N KIS SR i 2, HAE 5 RiE A&
PP AR BH-EL R /N RIS B 34 | A YR AT BB 56% LA _E P34 2239.80 H . & Hi /N KRR RER R Y AR, Hod #EEHE Vb
AP DX/ IN R IE B b 8 AR o, ORI IR 731.96 5 #18 B S5 45 2% [ SR ORAP X A B R B dme /N, LRR i1y 338.22( 38 2)
T BH I B 2 SRR DX I 5, /N RIS B foe 22 (R A% 0 X R, S D IR AR AT, 55 2 IR 5 WRIE SR /IR
TER AR L2 M I I, 58 5 ORI ANV IIIEE . BRES 1 YOI, HiAy 4 YRIIE SRR/ N KRS A I A b (% 3) .
LR E KK F AR DA 5 rp /N RIS S it 22 12 8 W, e /D 02 = IR VD T RAL IR, 5% 2 IRESE 5 K
ORI/ N RIS i 22 () S AR UG ) 8 W R A s iE (% 4) .
FBFH B VYN E SRR XA I o5 /N KRS HCR B 2 0 R B PH (SR-ERT)  BD B PR, 26 2 IRESE 5 IRIC R A/INK RS
Bl B 22 (0 SRR BRI BB PRI (5R-LR ) (BBFHIET (5R-LA) RIS, BREFS 1 YROURIN , A4y 4 YRR 341 /1N 3G 1 2 786 FH
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W (SRS ) FORNS I, A AR FEI (2L ) RIS A5 528 B B NR ISR BRI R (£ 5) .

F2 EPEMMLSHRUNXE/N KRB ESIT

Table 2 Statistics on the number of Tundra swan at each observation area in the Poyang Lake during overwintering stage

ERRIAN 2R H3u/H Faw/H Fsk/H
(10-14—11-05) * (11-11—12-03) (12-23—01-09) (01-16—01-27) (02-22—03-18)
First time Second time Third time Fourth time Fifth time
i Ve
ﬁFﬁH(ﬁg;?]J({u/.m 11.90+0.24 11.88+0.17 10.82+0.15 9.97+0.14 9.83+0.10
Xingzi water level in Poyang Lake/m
HEIIEE LSRN [X
LB TP T . s 6 - o
Poyang Lake National Nature Reserve
A L3 FKFH IR X
LG S AR 0 - 181 2 43
Nanji wetland National Nature Reserve
GLEL 1V MR
i FHJZLFH,/{J” ARSI 0 4495 2680 2409 1615
Poyang Baishazhou Nature Reserve
B 548 9 A SRR X
%EEM%D"éﬂ&H1%THE 230 1951 85 501 367
Duchang Migratory-bird Nature Reserve
AT Total 230 10756 3406 3140 2187

= WL H 35

x3 EMAHMERZEARPRESHEUNS/NKRBHES T
Table 3  Statistics on the number of Tundra swan at each observation point in the Poyang Lake National Nature Reserve during

overwintering stage

Hb A BIR/HA F2W/H FI3IWH FARMA FSWH
Site First time Second time Third time Fourth time Fifth time
e liibii 0 1730 350 169 80
B W 0 200 92 0 0
AT it 0 0 0 0 0
i 0 300 18 37 80
28] 0 5 0 0 2
A Total 0 2235 460 206 162

*4 BHNEBHERFEARPRESHZUN S/ NKRBHESIT
Table 4  Statistics on the number of Tundra swan at each observation point in the Nanji Wetland National Nature Reserve during

overwintering stage

i A BI1w/A 2w/ R H3 /A Haw R CORR/ Va2
Site First time Second time Third time Fourth time Fifth time
Rl 0 40 3 10 0
W 0 2000 170 0 0
KU 0 11 0 14 0
=Rl 0 0 0 0 0
Hb# 0 0 0 0 0
Ve 0 24 0 0 0
AL 0 0 0 0 13
AL 0 0 8 0 0
B |47t 0 0 0 0 0
Lk 20 - - - 0 30
A1t Total 0 2075 181 24 43

HPE L4 G RO AP XA LI 5 N RIS R e 2 2 R AR B DR ED 2], 3 1 IRESE 5 USRI/ RIS AL
IR Z W RRUOE S AR Y S ARy R SR FHARS FILILGT & UM s 4 /N R R R RS AR (£ 6) .
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x5 BEEADHEZAARPRELHIUN S NRBHESIT
Table 5  Statistics on the number of Tundra swan at each observation point in the Poyang Baishazhou Nature Reserve during

overwintering stage

Hi A5 BIR/A 2 W/ R H3 R BAaW/ R $5 /R
Site First time Second time Third time Fourth time Fifth time
P 0 2560 121 0 42
BBIHB (L) 0 771 1350 2289 58

Pu 3k 0 6 48 0 0
AN 0 158 0 0 0

TR i 0 1000 636 120 1515
A1 Total 0 4495 2155 2409 1615

x6 WERSEZBARPERELEZUN G/ NKBYESIT
Table 6 Statistics on the number of Tundra swan at each observation point in the Duchang Migratory Birds Provincial Nature Reserve during

overwintering stage

Hb BIR/A F2W/H FEIWH AW/ R FSWH
Site First time Second time Third time Fourth time Fifth time
Wil 0 200 0 57 209
B 0 30 0 0 0

= 2] 0 8 0 0 0
pigll 0 250 3 0 0
KA 20 197 35 16 60
R4 210 590 34 428 12
AL 0 273 2 0 0
iR} 0 403 11 0 86
At Total 230 1951 85 501 367

2.2 /PRI
AU A IEHN I/ NRRE B RANAR 1150 H o Horp ik 816 1 4k 334 1 4R L 29.04%

2.3 /NRESGHA AT A S IE s R Kz
AUTENKRTH 74 h, 0547 B 5875 W, /IR i i

5 AT R B IRAT A S BRI R B (43.12% ) , OO EE

T1H(27.44%) 32 hAT A AR AT A&, 4000 5 16.82% Fi

11. 48% AL SAT A IR D, HA 1.14% (E 2) , ; “ :
ANKI G FLIE SR () 3) AT 1 78 el 2 1) IS g 108

WU Ik Ut B AE 07.:00—08:00,11:00—12:00.15 ;00— -

16:00 Fil 17:00—18:00, F 1, 07.00—08: 00 Hf Bt Hi B 1117

RV, i 77.78% ,17:00—18:00 1135 63.64% ,11:00—1 200 N i 114%

1 15:00—16:00 B/ IR BITRF] T 51.11% 1 46.22% , i S

147 AR L BAE 10 00—11: 00, 13; 00—14: 00 1 16 00— 43.12%

17:00, H: i, 13.00—14. 00 H B K 4%, & 31.98%, 10.00— B2 NREBETHSE
11:00,16:00—17.:00 45|15 %] 34.89% F1 32.86% . Fig.2 Proportion of daily behaviors of Tundra swan

HUEATH 0700 3 1000 F b8 K3 27.74% ,10.00 FF46 %)
16:00 BUEAT R LU BIREEAE 27% 2245, e W H IR AE 16:.00—17:00, 7 46.38% , Fifi 5 i TR 17.00—18:00 11 2.27% .,

TR ELANE BT A 25 B B L B B R 34 5] A oA o B b e B B,
24 INKRIGREATE S 2R

INRIG AR IARAT N L2 F BN (B 4) o XA W/NRIGAT N BE A TR 06, 45 R R W, 4 iR IR % 4t &
(Z =-2.310,P=0.021) 4T 950 .38 (P<0.05) ; # 1k (F=0.838,P=0.371) B (F=0.006,P=0.938) Fi#(F=0.214,P=
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