pooo http://www.cqvip.coml

i
i
¢
§

W6 RE 1Y =3 = 3 i Vol.26,No. 1
2006 %F 1 A ACTA ECOLOGICA SINICA Jan. ,2006

KTORMEREE BREESH TR EERE

By LEXBT HRXE,A B

(ERMHAEEMPFER, LETRATHESIBESESKEENIRE, EF  200062)

WE AR OB RRMNBILREEMBR T TR B 92K FRIEA , RS20 8 0k 2480 45 57,2004 48 3 F E 2005 4
1 H LGB 19 3 25 Fb , B 50 HRh R E RS ( Calidris tenuirostris ) 9% RGBS ( Calidris alpine ) F 41 U #8 ( Calidris ruficollis) ; BLZE
H IR BB ( Charadrius alexandrinus) JH B 8 ( Tringa nebularia ) F1 % 7 V5 1 ( Charadrius mongolus ) , Bk T N SR EA 1 4T T B F K B
Y, 42 M1 BEES ( Calidris alping) JFRM MBS ( Tringa stognaiilis), SE BB B EFE>HRFE> LS > BE BRIMAR
BMEOFEAA LR SAF RN FEALBHE BLATHEESHEREE, BEAXNBESASKRERRETHTERS :
oo R BB R R LA MR EEE T, % = 8 T (Scipus x mariquete ) B 3 11 81 F19 _b 57 32 B 9 ?
WMBERZ. BHEAELAMBRBEAREWHEEE LRI AHERRNF B REER LA GREREHN. MAXT
A 5% ( Phragmites commaunis )/ B 6K B ( Spartina alternifloral ) %8 0 8 7K £ B9 XA F F 2 380 . :
K FATE B B AL B A RER
A E 1 1000-0933(2006)01-0040-08 P45 :Q958,0959.7%27 MMKARIAMG:A

Seasonal change and habitat selection of shorebird community at the south Yangtze

River Mouth and north Hangzhou Bay |
GE Zhen-Ming, WANG Tian-Hou” , SHI Wen-Yu, ZHOU Xiao ( School of Life Sciences, Shanghai Key Laboratory of Urban Ecology ,
East China Normal University , Shanghai 200062, China) . Acta Ecologica Sinica ,2006,26(1) :40 ~ 47,

Abstract; Coastal regions are important habitats for migratory shorebirds. The aim of the study is to understand the habitat use by
the migratory shorebird and to develop a conservation strategy in sustainable-use of wetland and the migrants. From March 2004 to
January 2005, we conducted seasonal shorebirds censuses in ten coastal habitats along the south Yangtze River mouth and North
Hangzhou Bay, examining the relative seasonal abundance of shorebirds and their spatial distribution simultaneously.

A total of 25 species were identified, the seasonal dominant species were Great Knot ( Calidris tenuirostris ), Sharp-tailed
Sandpiper ( Calidris alpine) and Red-necked Stint ( Calidris ruficollis) in spring; Kentish Plover ( Charadrius alexandrinus),
Common Greenshank ( Tringa nebularia) and Lesser Sand Plover ( Charadrius mongolus) in summer; Kentish Plover, Red-necked
Stint and Common Greenshank in autumn; Dunlin ( Calidris alpine) , Kentish Plover and Marsh Sandpiper ( Tringa stagnatilis) in
winter. These species accounted for more than 85% of all shorebirds counted. The numbers of shorebirds counted were highest in
spring and then in autumn, winter and summer consequently. Among the four seasons, there were little significant differences of
bird species abundance between the sites outside seawall (natural mudflat) and the sites inside seawall (artificial wetland), but
the average density of shorebirds had obvious difference. ;

The habitat-selection analysis of the environmental-factor (outside and inside the seawall) impacting on the shorebird
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community was made in the ten study sites with Canonical Correspondence Analysis. The study results indicated that: (1) Outside
the seawall, total intertidal the widths of intertidal mudflat and bare mudflat were the key factors affecting the shorebirds; the
proportion of bulrush ( Scirpus x rigueter ) covering and supertidal mudflat width had the positive correlation with the bird
abundance, the human disturbance and the proportion of reed ( Phragmites communis }/smooth cord-grass ( Spartina alterniflora)
covering had the negative impacts on the bird contribution; (2) Inside the seawall, mudflat with sallow water and the proportion of
mudflat were the key factors to increase the bird abundance; the proportion of bulrush covering should benefit to the shorebird
appearance. The habitats with heavy human disturbance, dense reed and smooth cord-grass bed or high water table were not good
to be used by shorebirds.

Key words: shorebirds; seasonal change; multi-analysis; habitat selection
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H S AT EREER" S AN BTEE L TUEBARE IR, MELAEMNEESAEERR/IER
BEl® FUESEAE 1 K. BRINEEREGE WG AHEEHE06~524)1 6.6PS 1 & M
1 G AFIEEFHE, HEEEHPFHRBEREERNMGE), FHREN b, REN K258
B M 25T B M B (R A AR | R BB 0 AR ) AT ) AL . GETHTERE 5 RSN AR R f:
RTHEHWAKEHE, B WIS ERITBEEN, ANMSIMEFNAESRHEFIES. RABKERKE ”‘
Y A RKAENRMSEEHRATREBEAARRZSENEE.
2.2 EEFESH

HTEREMASIRBEBRALER, RIVESZ A EHEW, RN ZEE Ew, T H LA AT XA %
— AR AR BB TR 3R AR BB IR A F 3 7 B PR, TS RE
EESER (R 2).

£1 HANWRER GRXBNRRRRNGERRR :
Table 1 The area, vegetation type and land utilization status of the study sites

. $#41 Outside Seawall # A Inside Seawall :
fﬁm WR W ECesT mEH mE Eres BN
Area (hm®) Width (m) Vegetation type Area (hm?)  Width (m) Vegetation type Utility status
1. WHZ 15 150 wokRE® 20 50 [N SN F wE i
2. CYF 25 100 E T L 10 400 RH® 3% :
3, DHF 25 30 x£® 25 800 WEBWE, A HEXE BE  HY
4. MG 25 20 o A 25 500 P EEKEY HET we
5. LCG 25 20 x 15 200 BoBREE, A% i3}
6. XHF 25 50 H¥ 25 0 x RBE
7. 2L 25 600 BEERE, M EEXE 25 80 FHE ik
8. CJ 25 20 ¥ 25 0 x Ir
9, ISZ 25 80 x 25 0 HE =Y. ;
10. JSW 25 100 BB, % 25 0 x I }

* FRALEI WA 1 Samples' names refers to fig. 1; * * B BRE T K I & BT HL The land reclaimed but not been used ; O Scirpus x mariguetir , @
Bare land, @ Phragmites community , @ Weed, ® Spartina spp. , ® Suaeda glauca

%2 L£HeN
Table 2 Habitat variables
45 Symbel B Habitat variable #H Description
B ™ P# % Total mudflat width (m) TR 3
Outside Seawall MW J&MEFE Bare mudflat width (m) A5G 397 b 3 o o 0 ©
: PB WM B (%) Proportion of bulrush covering BEoRREEERBEEERSHSRLH
PRS 75 %/ 18 K % W 2% th Bl Proportion of reed/smooth cord-grass (% ) PEOREKE RESH AR LA ‘
SMW LS Supertidal mudflat widih (m) BT 2k i B L B PR T ©
HN A human mumber(person) MR b0 A BB 5 A — 1
A PM #8485 H. 5] Proportion of bare mudflat (%) A BHR TR o R 1 1 O
Inside Seawall PMSW ¥ /K3 .l Proportion of mudflat with shallow water (%) < Sem 17K 98 TR 55 4 M 1) L 4@ :
PMDW ¥ /K% tb#) Proportion of mudflat with deep water( % ) > Sem /K 38 T R o7 4% o g b P
PB =B 3 B Proportion of bulrush covering (%) 5 = B IR M M L 5 1 O i
PRS /T 6K 2 i K1 Proportion of reed/Smooth cord-grass (%) A3, L7585 , R 45 G M 1 1O
HN A% Human number ( person) BN A RBE .S AH— RO

(DThe width of total mudflat when low tide, @ The width of bare mudflat when low tide, @The area of bulrush covering/total mudflat area, @The area of high
vegetation (reed or smooth cord-grass)/total mudflat area, ®The width of mudflat over water when high tide,®The human number on the mudflat (5 person as a
unit) , (DThe area of hare land/total survey ares, ® Tre area of Shallow water ( < 5em)/total survey area, @ The area of deep water ( > 5cm)/total survey area,
(OThe area of bulrush covering/total survey area, {D'The area of high vegetation (reed or smooth cord-grass)/total survey area, D The human number in the study area

(5 person as a unit)
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2.3 HEEFED

iz F B85 # 3¢ 43 #7 ( Canonical Correspondence Analysis, CCA)XHETL OB B WML 1# MM B S 2K/ H
RS AL AR E T T R BT E RS, B AT H SR R A b i Uk
R SR BB R BIFE I F o FEit 047 THEZE SPSS11.0 1 PCORD4.0 {48 L 58 il
3 &REaw
3.1 WMEHSABEESEN LK

2004 45 3 A 22005 4 1 A ,ERIL O R HHLM B ILE R A SME 500ha K ZE X BRILME R MY B 5K
B BENEI. RYEFEZ UM Ao KF 17/, 43 6 M. FHH( Charadrius alexanadrinus ) 4T3
RS ( Calidris ruficollis ) 92 B ¥E #% ( Calidris acuminate ) . B I8 & % ( Calidris alpina ) . 4 ¥ & # ( Calidris
tenuirostris ) 75 B #8 ( Tringa nebularia ) FIE RS ( Tringa stagnatilis )% 7 Fp RS, B KB EM 90.65% ,FF
REFP N TER RBEBAARES; AR T F MR F 5 Y ( Charadrius mongolus ) ; Bk 2 4 3R
Fifh T BIERAE MR LA Z NS REERNERS, AR EYELE F AN 80%. WELARHE
BWELLHN 153, FUFAIUHRTEN JERE  EFHKMN EPRUENEINB BBV, £ 52H —
ERBALAE,

¥3 WEEBSASBRATLER(FHFUTHE : FRERR)
Table 3 The shorebirds counted in study sites(The data of spring and autumn presented as Mean £ SD)

% Species FE Spr. X Sum. FE Aut. £ Win. £ L Proportion( % )
BB Charadrius alexanadrinus — 60" 377.67+311.50" 134" 22.30%
LLBER Calidris ruficollis 310.33+125.50" 15 221.33+121.50" - 21.29
REER Calidris acuminate 478.33 £ 332.50" — — — 18.64
B Calidris alpina 45.67 + 33.48 — 2.33:4.04 203" 9.75
MK IR Calidris tenuirostris 244.67 £ 151.46" — — — 9.55
FH WA Tringa nebularia 7.33x7.51 25" 84.0+24.0" 33 5.81
B ®/ Tringa stagnatilis 25.33x 14.50 — 4.33:5.13 56" 3.31
REBE Limosa limosa 47.33:16.74 — 12,67+ 3.51 — 2.34
#H UM Charadrius mongolus 3.0£3.0 40° 7.33£2.52 — 1.95
8 Tringa erythropus 1.0£1.73 — — 26 1.05
FHI RS Numenius phaeopus 25,331 14.50 — — - 0.97
LIIEM B Numenius madagascariensis 3.0£3.0 2 13.33 £13.50 — 0.70
SHERY Charadrius dubius — 5 12.0£12.0 — 0.66
BYRERS Calidris ferruginea — — 8.33+14.33 — 0.31
LR Xenus cinerea 6.3316.51 — 1.33£1.53 — 0.27
B K WA Himantopus himantopus — 4 2.0+3.46 — 0.23
LR Tringa totanus 2.0£1.0 3 — — 0.19
W\ Tringa livpoleucos — - — 4 0.16
RBER Pluvialis squatarola — — 3.0£5.19 — 0.12
KLE Vanellus cinereus — 2 — — 0.08
B Charadrius hiaticula - — 2.33:0.58 - 0.08
HRBER Limosa lapponica 1.67+2.89 — — — 0.08
BREWH Gallinago gallinago — — 2.33+£4.04 e 0.08
K® Tringa incana — — 1.0%1,73 - 0.04
Sl Pluialis dominica — - 0.67+1.15 — 0.04
B2 BH Sum 1199.33 + 266.24 156 754,67+ 91.1 456

» FEFTHMEF, HWER 2 M5 80% L | Black font means that the shorebirds species whose number percent occupied more than 80% of the total
were the dominant species in the respective season; — FE R I WA Bl L 15 ¥ Means the species not been ohserved in the study sites
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KT O M A TE H Q27 E BIR SR AR AR Al A XS EE 4. t (8 22) W8, BRSNS
Y MBS, LRFHB(F =038, p = 0.58) , HEFFERTHEELREE (F =6.80, p =
0.04) (B 2b), BEBE KM HSRAHERN, KL F VRN LBE RIMR KB M,
3.3 ABGHEEXLN

HTFERSRERBHS RN TGN REMERFE, HHURIMSESHECEUFTERTHG
KRBTSRI RSN CCAMSE(E ), HLRBETHEHSLHERBLRE, EHBHIA AL
SHRBRMBRHEEMTARRT AR ABENEX XA, d (3, BTEER Axis 1=39.4%,
Axis 2 =33.7% ) BT &0, SR AN FE (TW) FOEME TS (MW) FER B2 B A BL B BE B A X B0, T B TR IE 7 A, it
WM EELRMBMEEMEXLRER. B EEE S (PR SREE MBI, B L EE
(SMW) X SR FARE M INE —EER. BEABHANKNEEABEERBEBEN AT M., % ( Phragmites
communis )/ H.AE X B ( Spartina alterniflora ) 8 25 tb 5l (PRS) ¥ 18 7E H BXRPBEEERAK,

B 2 Inside seawall [ #4} Outside scawall

100 100
. 80 ~ 80 l
e &
60 | B 60 |
.g E
@ L L
%« 40 g 40
& 20 - . 20
0 I L ! ] Q [ I\ |
H5E HEF KFE A% #* EFE BE 4%
Spring Summer Autumn Winter Spring Summer Autumn Winter
a Fh 2 Species b # B Density

B2 BASNMEEBSKLAZFTIER

Fig.2 The difference of shorebirds percent outside and inside seawall

Axis 2 D Axis 2
«PB l:B
S
«PM D
SMW
5 .
HN
* ~ MW N PMSW A
Axis 1 PRS , Axis 1
HN,
.PRS * PMDW
a ERBI Qutside seawal b B BN Inside seawall

B3 MAENSEHSAERERER
Fig.3 The habitat selection model of the shorebirds in the study sites
S F3 Species; D H H Density; £ B $ % I 3% 2 Habitat variables refer to table 2

MAFBRARNRBNRERT) (& 1), MELEENEDNBE S5 K, oHre ek a T390 Sk E
MIE R MRS, AT AR SAN SRR EERENE, (B3, HFEFELER Axis 1 =59.3% , Axis
2=16.8% )T 41,38 A ER K3 LB (PMSW) FAR i L Bl (PM) EX BB L MR EEERE, MBA%EESM,
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MEELRMIEEROR IR, BoBREE S A (PB) Mt SRBEE R, BRI, w15
REERWBE K P/ IR E 3 L H(PRS) P _E A S (HN) FIBRAK S Lo ] (PMDW) 5 B S 5 e R B4R Bt
M E, AR T A,
4 itig
4.1 BIEHBARBESVEL

RILOMMBEREE B SR ETHEBRRE LM RS AR AENERTH  EXKE N T ETHY, B3
BELFARK, MHRER RRERRATERE HREM X 58K H T4 B8 F €S 35575 B0 L4
EE, BTFEBEHEAES ARSHE, B, B35 5 K48 R 8, K205 1% 15 BT # 5B % #
TN HRED. BEBSRTFANREBERS , KEMEFROBLHT K, MATUERKIT O
MBEWEES ., BAAREA, SHEEZRE, BORKERTHESRKTUABIFAAEREHEIEH B>,
RARRERRAET S XBHEHRTUUAREBREBOMEE. HERRERLEZHLTE S HEHNBE
BASRERKITOSMERSEBLY Y AKFEEP OB HMHANE L SXKERES L AREEEER
LR TFEEAGEZLFRESERMFBG, HABEEL,
4.2 RWIIMEE B SRS M G4 EER

MAXREERRAETY, BN THFETREHERERN S AMBE R BEFREMHR KBTS, R
SRERPMER AN AR MERENER K EERE A LY WA NESERRERAG THEELHEE
AR FA TS S M T HOR B ZE 13 BR K SR B & A BB ), BT LA 7 5 90 0 4 WA AT B IS R KA IR
b, B0 3 A BB R A A BB R (T P Mt , A M 19 26T B B0 T AU MR OB 2 A T LR B 4
BERRIMMIR BABE AN RRAESMEAESE, WD IR —EMHREEMEEESRREREL,

B SRSMMEIR A S MM IR B R K ST R SRR AR, RME B SR BRF AL
B (B 3a) AT E B SRR SRR AR, MEAR OIS - R SR EE MM
g, MEEEMETS EAEK TSR, M 52— RAF . 8057588 7 B3 M8 8 x5 26
Bk E AN Bl TR, R T, FAEPEER AN NG RO R MR A
ALBARAMTHRAKERLPFEAS BSOS R—WARNAMAEEES, X 5HEHRER -8,
Bt LA B PR 77 3R S AR S A R B P I P AR

HEBRRARERRKE, ARENREEML, Mt R B EEERAK SRR A NER, ek
&, BP B A S5 BB AY V] L) G5 s (1B 3b) 3R PO VRK PESE AR M L BT B B S R R EHER, &
HHEARXEHHEKEQ~Sem BKBE)M—EEHMNENL, LNEEFTABRYRANTEERBILSE
MIFAPH AR g, SR AT LGER 10 R/hm’ A EREE., BEEP R, KEREBRBEHAKETHE, K
WMoY BEZ e THNSEBABBLY, EERBUTE, JIERG MRS B AN KA A RNKE, #
Fisit B QA REETHEHAKRBEHES Y SR YRBERABD B ERANE ., KEHE B
EEBEER TUBAFMTFERMA. BRNARES TREBIRIIK, VEFEBHRSAERE T KE
MOEE, AR ENAERBESERAE R TR, FZHMNWARNARE.

KITAOMMNE RS SLFRARE TRERKMARE S, sHERGR M B R ZA A ki S
PR AR AR SRR R A A TIAE B S RMBAMBEET Y, B T S J ST 8 i F A, BT L 318 —
MTEREEFMETRERRMTHEARETZE,
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