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A Study on Distribution and Behaviors of Whooper Swans During the
Pre-winter Period in the Swan Lake of Rongcheng
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Abstract The numbers and distributions of the whooper swans Cygnus cygnus in the Rongcheng swan lake were studied
during the period of 2015.11-12 by the route and fixed point observation methods and the daytime behavior characteristics
of the swans were observed and recorded by the focal animal observation method. The results showed that the numbers of
the swans were increasing continuously and reached 1086 during the pre-winter period, which distributed mainly in the
estuary, the lagoon and its beach; The most important behaviors of the swans during the pre-winter period were movement,
followed by feeding and resting; The behaviors except for locomotion were significant differently by the chi-square test;
Person correlation analysis showed that the behavior of the swan was complementary; The feeding strategy in the morning
and evening was very important for the whooper swan to resist the cold environment at night; Human disturbance was found
to have a very important influence on the behaviors and distributions of the whooper swan in the protected area and further
studies are needed..
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Table 1 The numbers of the swans in the different regions of the Swan lake

A IR R /C WAZS 5 Al W2 a3 FrIE M Bt/ R
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Table 2 Correlation Analysis of the different swan behaviors (V=23)
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Fig. 4 The tine series of the swan behaviors during the pre-winter period
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Fig.5 Distribution of swans at different temperatures in the pre-winter

3.2 REBRMBABITASEERKEER

HIEZ (2015) R PH B KR ARG 1 2 L
Wl TIEE 58, Squires 2§ (1997) BFFTI% S R
K& Meissner 25 (2007) X £ R KE A 70 & T
FHIFII G o R HE 1) 8 A SR s o e ok 384 Jon e 5 B i) o
RAEETHFERA . RRIF R LRI, AR, K
R ¥ 2 BAT N L] B v BURAK ONIE 3. 3 &
FrE. X5 E#HZ (2015) Ml Squires 25 (1997) 1
ARG RAR, XEHTREWRXIEERZ, A
RNFPER, ERIEE 31 L) s T i SR &
B A AT HARK S KRB AR, YR
B, KIS AR CHED Tk T aWEZ 6w, 6
FER IR R BGI0 50 & L & T & A% (2015) AN
Squires % (1997) MIWHIT, X UL 1 7ERIGHILRI
X, KR EYILEEZ, Klaassen £ (2007)
PR FC AR 73X — /1, Xt — B iR 7 KRR
RO B R R FERIGIHISIX, KRR &R
B BKULR/NEE . (HSEBRI R L, KRS 3 B
HE MR SRR A AR X TAE N R E K, X
IRATRE A BRI RE R B 53-8 . A Bk
DA I K R HE (1) 0 RO, (H BRI R TGN Hh T
IR, PRI BRI T & Re /) (2
2, 2008) , HIINESbRMEER, FEik, AT
P K RIGH A R . M BYNREE Z 8,

FETIGR A 55 - SR R RS 1B A T R RIS B AT 51T 0 58 3

KRIEFF o a2, Fk, Sy K RES 5
M RZ —.

15 2 ) L G X v U T R A 8 B A b %)
TR B) RE B 1)V KR, X Pl SR WS AE 5 S8R A R AL
(Gibb, 1956) . AHEFFLH, KRR 77 £ m i
PLAE 8:00—9:00 i Al 15:00—16:00 i, BIEF _F Xk
RIEEN BV, FEAARCY: N7 HIFHR
XA RE TN #E, KRISE T i g&E, X
Tl L . v U P 2 A7 SRS 0% B L b R 0T G A 1] 1D g
HIHAE, X5 Amat (1986) XJ AKES R AAT NI 5T 45
A Lamontagne 25 (2001) X KRG I 78 45 S AHALL
SR, AR TERI, RREEHI T 340
&, B 8:00—9:00 FF. 10:00—11:00 K} £ 15:00—
16:00 I, X T 10:00—11:00 7% () Fili £ 51 5k,
R ERAA AR LBV RRGIAT X
H TR R AR S, KRG # 5 7 U
IKH SReERHFE, BESREA I HHT LT
AT, B, 3w E R 2 HIE 5 B I &
g LLJE , BD10:00—11:00 A1 16:00—17:00. A #f
Fh i B AT v g AR A, X2 T R
FEwr, ReEHARAN, WD, NRRIGMRE St
TR SRAE o RORFE I E ORI 2 2 R ARG,
KARFT R N T B7 s FE 2, o KRG
BORIGER S AL T E AR . R X KRG —
FRAR> R AT, B LA 7 i, HoR AT E g
HILAE 8:00—9:00.
3.3 WEVHEREXNAXIEITASERIRI

AR W, KR RS 1B R (£=0. 568,
p=0.005) F1 K47 (#=0.703, p=0.000) Hi&JFEIE
K. UEOHIR AR S, R, DRI R R
R R, MR FERC T ORRREGI KAT . BT AT
WIRIG AR TR, AT IR AR A B3,
NBTFHIRK,  [RIRE 2 5 i B 0 R R AG AT 53
Bio [AIUL, FEMRACRTIN, 75 2R B R R FE 0T KR
FEHARIIAT A 2 BEFE e AN 3

4 i

(1) ERMNBAHT, 78 SRR RGO R IE
WRRwME, &2 1086 X, HIEBENMEMRY
DXMESR S T DL BOKTS s KRRG ¥t B8
RIS RRIGHCE F AT AR BN BERES,
AW T RIEW BV .

(2) fEMARTH, IRERITRR, KRIEERIZ



34 DT L N

gk, BT NHAREES, mHEMT AT
B, HKZRBEMERS; W KRG &
ARATAT AR -

(3) RRIGLERIGI ORI X 32 2 NN T- ok
FER, — I AN BRI T R REE & AR,
W RSy S JT AN 1 ORGS0
R, PR T RRIG R &RETT. Bk, ANNBEIERD
TS KRR RE A AT 5 A B 75 2 ik — 2D W I

%% 3k

Fafh, ZESR, iEfE . 1991, KR S 2R
KGR IR [T, sk (2) :57-61

SRAESE  ARWIE, WERNLT, 5. 2013, FRBHIHI/N KRG AR
5T NRE [Cl// hEAS ¥ 2 2013 FERFL .
2013:5768-5776

wH, KE,  BEZE, 452015, PP REERACRRIE H 4T
s [J]. ARk, 35(2) :290-296

W . 2013, KR AT (D). dbat: EMIL R
W R~ AL S

HARFY , FEWEN, XUEE . 2007, ZRACORRGHIE LA R R &
o ). shEdeid, 42(6) :53-56

PERRES XU . 2006, IR SOHTIE IR AR R IE AT NI B 1k 4 B
(J). HERHSSCAELE, http//www. paper. edu. cn

W BIUL, WAEAE, HEWIED, 5% . 2015 ESKHWIIX RE H AR
TR BB AAT Y I ) 2 T S AT O (0D, RS R
35(2) :270-279

g, FHAM, B, 552008, MM ARG ZEIARE
W SE ARG R [T]. FHSAE S - B HE (22) :516-518

XURL, X, Mk, 5. 2014 ASkEE TR EZIGT
KREG GV [J]. 2h72RiE, 49(3) 1438-442

EIEE, A, AL 2000 ILZRZEECK RS H AR R X
KE A M. AR ML S BT

Twra, wEmyy, FAR, . 1997, KRBEE L REEE
SIEMER [J]. i ARMOERHE (1) :5-7

g 1993 BACKRES (M), bRt AR HIREL

TREH, EAE, RRE, 452014, FRIE HEEAAHOC R
SIS HE (T, D)3 (3) :456-459

TRmEME, R, T, . 2013 IIZRZRELCK RGN
FOREMAEARFAE [J]. RIAASR, 24(7) :259-265

KR, A, R, 25, 2009. KKK AR IR X T
WRHHEYIX R ()], E&%RE, 28(6) :1073-1080

HEVE K S FDE A T E 4 (2015) . R EENEK S [ A
i (1.2010-12.2011) [R]. i FHERLE

Albertsen J O, Kanazawa Y. 2002. Numbers and Ecology of Swans
Wintering in Japan[J]. Waterbirds, 25(4):74-85

Amat J A. 1986. Numerical trends, habitat use, and activity of greylag
geese wintering in southern Spain[J]. Wildfowl, 37:35-45

Boer W F D, Longamane F A. 1996. The exploitation of intertidal
food resources in Inhaca Bay, Mozambique, by shorebirds and
humans[J]. Biological Conservation, 78(3):295-303

Chen W, Doko T, Fujita G, et al. 2007. Migration of Tundra Swans

(Cygnus columbianus) Wintering in Japan Using Satellite
Tracking: Identification of the Eastern Palearctic Flyway[J].

5 & #

¥ 13 %

Zoologicalence, 33(1):63-72

Chisholm H, Spray C. 2002. Habitat Usage and Field Choice by Mute
and Whooper Swans in the Tweed Valley, Scotland[J]. Waterbirds,
25(4):177-182

Fox A D, Cao L, Zhang Y, et al. 2011. Declines in the tuber - feeding
waterbird guild at Shengjin Lake National Nature Reserve, China
— a barometer of submerged macrophyte collapse[J]. Aquatic
Conservation: Marine and Freshwater Ecosystems, 21(1):82-91

Gibb J. 1956. Food feeding habits and territory of the Rock Pipit,
Anthus spinoletta. Ibis, 98(3): 506-530

Green D M, Baker M G. 2003. Urbanization impacts on habitat and
bird communities in a Sonoran desert ecosystem[J]. Landscape &
Urban Planning, 63(4):225-239

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

Jing K, Ma Z, Li B, et al. 2007. Foraging strategies involved in habitat
use of shorebirds at the intertidal area of Chongming Dongtan,
Chinal[J]. Ecological Research, 22(4):559-570

Klaassen M, Nolet B A. 2007. The role of herbivorous water birds in
aquatic systems through interactions with aquatic macrophytes,
with special reference to the Bewick’s Swan — Fennel Pondweed
system[J]. Hydrobiologia, 584(1):205-213

Lamontagne J M, Barclay R M, Jackson L J. 2001. Trumpeter swan
behaviour at spring-migration stopover areas in souther. [J].
Canadian Journal of Zoology, 79(11):2036-2042

Luigujoe L, Leivits A. 2002. Numbers and Distribution of Whooper
Swans Breeding, Wintering and on Migration in Estonia, 1990-
2000[J]. Waterbirds, 25(1):61-66

Meissner W, Ciopcinska K. 2007. Behaviour of Mute Swans Cygnus
olor wintering at a minicipal beach in Gdynia, Poland[J]. Ornis
Svecica, 17:148-153

O'Donoghue P D, O'Halloran J. 1994. The Behaviour of a Wintering
Flock of Whooper Swans Cygnus cygnus at Rostellan Lake,
Cork[J]. Biology & Environment Proceedings of the Royal Irish
Academy, 94B(2):109-118

Ogden J C, Baldwin J D, Bass O L, et al. 2014. Waterbirds as
indicators of ecosystem health in the coastal marine habitats
of southern Florida: 1. Selection and justification for a suite of
indicator species[J]. Ecological Indicators, 44(9):148-163

Paulus S L. 1984. Activity Budgets of Nonbreeding Gadwalls in
Louisiana[J]. Journal of Wildlife Management, 48(2):371-380

Rees E C, Bruce J H, White G T. 2005. Factors affecting the
behavioural responses of whooper swans (Cygnus c. cygnus)to
various human activities[J]. Biological Conservation, 121(3):369-
382

Singh S, Kumar M. 2006. Heavy metal load of soil, water and
vegetables in peri-urban Delhi.[J]. Environmental Monitoring &
Assessment, 120(1/3):79-91

Squires J R, Anderson S H. 1997. Changes in Trumpeter Swan (Cygnus
buccinator) Activities from Winter to Spring in the Greater
Yellowstone Area[J]. American Midland Naturalist, 138(1):208-
214

Stirnemann R L, O’Halloran J, Ridgway M, et al. 2012. Temperature-
related increases in grass growth and greater competition for
food drive earlier migrational departure of wintering Whooper
Swans[J]. Ibis,154(3):542-553



