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INRE ( Cygnus columbianus jankowski ) HEF " HA V1, REEN B EXK, F18
HHEFNENAESES. CEETRABESEN=ANURHERBEX , REEHE T KX
A EREEEMET LEEW IHEHEY . LA SFREK, ﬁﬁ]?)&?&ﬁﬁﬁ YRR T
fERER T RAHME. REEAIDREHFRBERENR, BF Gt T ARISEEH
M, {HA LT N FH R NBES. EFI, WOTTF 19914511 A ~ 199346 A 7£_L ¥ 3) Yy I %3 Bl RY
SlRbRaEZ ARMI4H B hEIN /DR ERMN TR LT H ERE RS
T 7B AR AR B8 Fr s nkh 41 45.

1 MERBINITAFEEX

HP MR RIRFEHRTERLTY. TRERRIEEFH W7 YRR (ad
libitum ) ; ¥R ERAT X BURE B (behaviour sampling ) ; R R (scan sampling ) Fl B FRIUEEHE (lo-
cal sampling). H Ll B AR BB BAR Z B/, AT SR F R0 B 6 B0 7 4 4B B2AT D /Y B IR] (la-
tency ). £7 R 35K (frequency) . 47 K $% £ 6] (duration) K FEF 4T X B9 3% B Gintensity). T b
=R REERE— AT AT B IR R A e BRG], B — T R RE
ree, LR ERTEHTH. B iER E AT RER TR ER R TN ERH
. Fat, th R AW AE AR EE, A B FF R R AR A MO ER R
& i “Fh4F IE (special-typica) "7 4. M B, EF 2 W . HATH LM EREERGFEEN
H %3 Y (Slater 1981; Krebs & Davies 1981; Davies 1982; Trivers 1985).
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AR BIET LLEE AR IE R B SRR IEEHST. WE AR . RS L KRR A E.
BY i BE. 3T 4% B0 B R T #E4T 0 42 1 BR BF (Lane-Petter 1978; Twigg 1978; Linn 1978;
Mech1983). fE LI B W LR LR BR R BR B3 SM Y BF A PR AR 1T, T H LR B S Hh 3.
i ZEEF 51, 38 3K 3h 4 3F B AT PRic A ME LA B9 I ME (Bleringham  1978) , BT #E4T RO 410 th X
PLREA. X8 A KA S BT I R I R KB A RARC BB S BEE M S H TR
i, AR I 3 U, WA % 66 B K P B BE i B8 (Pophila guttata) &5 YR 52 M A9 5]
H7, BEYE A B R A 0 €0 D P A R, R U S A R 0 0 i B T 1 M, R
BRI ARG AR GRS Burley et al. 1982). # 1 > F, 865831 Shi B &
FAEHEERF AT 8, WD 5 EeRSL KBRS 8T 20 B RIS 4k
Rz .

3 FIRA%EMERHITNIBA
INKRN TR 52, oy K6, i AGE 3 6 AR 25 5 KK, ZE BT A1 8 R AR AEE A Ak
A1 B BB EAT MRS BT, RN E R AT/ DRBIT AT RN, RAKEM
BRIVURIC L FRIC AL AR, HE AR R £ £ REHEEE Slimoridge #9 X RGHF
RILAEFEZRIELEAM DI RBFIZERER(TEGEIHIULR I TER “FiIEG—%E
17 Ei FARICH A S A R RS R SR H BERA , HAsie X440 B, 8 RI1—E
FEHFRES/NRISE B B R ek AT MR 8y 5 8.

EACER |, 2 AW ME. LB R, MR T EERE M EBR N
iF, im AR — R, BAR MM RE2MEY. DRIBHGREREG, EWHEG,E
WAL WEH SER  RERTL, R, AR E S REFRG LA ER. BERERE
RBGHEETE —EHLER, AT UM A X B2 5 37 MR-

PRI RIBEH PR, D RBRE A EAEARKE. WHERE
L, A BRI E BN AR, 25 .35.65 .85, 115,125 155 ERARK K . &
KA TERKE MK E%E”, m105, 145, BRERE/D, 48 MHHRy“ REA”, mi
B.55. 75 95 % XA ENESEEERBRELE RELHETEEHBR KBS R=
4. FAE bR b, R 2R R B B R BT IR AR AR SR R R A S, XA
7, BB EE . FIERE R THRARB G EZEATERH AR EERED.
LR AT LGE Y L B LR LA LR RS Z A AR IE R TR RIS L BIHIB AR , AW
LU 2 B/PRRGIRFITFE K. 4 HInk B, v EN B W R B R

FUBRFI X LY ESBISUNRREST T MERBINES  BORIEH . X8
P E TR, R VFE N, RAMRMNKRMNELwA R (RALD ik 1 R F5X 14 =/
R, ERERAEINE A, IEAIOK LA . LRIEH, A /PR IGEHFEN ZR R
BT MR BIAT Z A I i
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Fig. 1 Plates for bill patterns of individual swans (front view)
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R\ WE B BEIERET MR E SR PR ABRD. AR BB F /ARG %
IR ERAT MERFIBRRITAZRPEE L RS, FREFXEEHINRBYITHAIRES
. B XBRICER  Acland (1923) B R E B F/ME(C. €. Bewickii )ik Ay 2 B4k, (H H 36047
R F IR B 7 3 A FF b6 76 35 [ V5 B #F H9 Slimbridge W) X 8 BF 15 Hh 2 BF R % 1168 (Evans
1982; Rees 1981; Scott 1978). Mifilil i R XA B F R H X, REFBETCORBRELH
B B2 IREARRN MRS S, B ER. B ATk 078 8 0 A TR A P s
WHIKBRERFRAMNR. HEEEHNETHR/DRIGAMTERA, B a0 e R E iR
JEARE, BB BRI BOR , e B X W 5. AT 9, R /DR IS ETE R &R B AR
FARB O EETEEARZ IS B R il #8005k X4 A8 R Ab 0 I TR BUR
B0, BT B R MRt A B W, ERAHEOIRRER. YREZAXFHTER
E-ENUELY, EEHTHELES XS KRTE.
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Scott (197818 il b 7 i AT /DRI ¢ C. C. bewickis ) il A R B, R R L B FE 48, 1963
~ 19784 , L Bk FAR OF 1R 516 14§ 8000 L. Bateson (1977 ¥l — K BB M LI H
B A /ISR R B W 6 AT A TR A4 B8 i R B, S A WL 28 % TR B 20450 U/ R RS 5 7 —
Ko b, A AE AN 303K /N KRG HR BT o HE R L 8 29 1L, GG 3T AL 25 D). Evans bV R B
#REKRIG(C.oygnus) FEERM(C. Olor YHEFHRI, AT Z T, LUNK IS8 e 5
B M ERRYE.

JrEA SR BN B EEE ARG O R HIE S NR BT I 2. G ER
K VERAT A RARAT H L RO BT X —BF 5T S AN 5S , B Dn3R 9T, R B 0M AR
B8 B SHRIE W G IRARAE A BN % B SR IE, REATYE B0 500 2 R T MR O BT FU R L
Mo 52 IR BF A /N R RS FRBE B S M T
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Individual Identification of
Cygnus columbilanus jankow sk by Bill Pattern

Wang Huizhs Zhou Riongang
(Department of Biology)

Abstract

Individual identification is one of the most basic subjects in studying animal behaviour. This
paper describes how to use the individual differences in bill pattern of the Chinese Bewick's swan
Cygnus columiianus jankow skit to identify the individuals. The bill pattern is a relatively fixed
character for each individual, like fingerprints of human, no two individuals being identical. This
study finished in the Swan Lake of Shanghai Zoo fully proved that this method is a better way to
recognise individual swans. As compared with other individual identification ways by marking
animals, we emphased the use of natural morphometric features of animal in individual identifica-
tion and division of sex and age classes.

Keywords Chinese Bewick's swan; Cygnus columbianus jankow skit ; individual identifica-

tion; bill patterns; Shanghai Zoo



