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Seasonal changes and interspecific correlation among the migratory waterbird
communities in Tianjin

ZHANG Shu-Ping"?, ZHANG Zheng-Wang'*, XU Ji-Liang', SUN Quan-Hui', LIU Dong-Ping'

(1. Ministry of Education Key Laboratory for Biodiversity and Ecological Engineering, College of Life Sciences, Beijing Normal University ,
Beijing 100875, China; 2. College of Life and Environment Science,the Central University for Nationalities, Beijing 100081, China). Acta
Ecologica Sinica,2004,24(4) :666~673.

Abstract: Tianjin, lying on the west shore of the Bohai Sea, is especially important as a stop-over site for waterbirds during
south-north migration in China. It is important therefore to study the temporal structure of migratory waterbird communities
in this area in order to understand the mechanism of waterbird’s migration in the Asian Pacific Region. In addition, analyzing
correlations among waterbird migration patterns, based on data from sampling key migration areas in Tianjin, will help
determine interspecific relationships among migratory birds during their migration. Cluster analysis was used to study the
temporal structure of waterbirds during fall migration of 1998 and spring migration of 1999. Observation-days were used as
cluster entities (or sampling units), and daily numbers of individuals of each species were used as variables. Fall migration
from waterbird communities in Tianjin was classified into four stages: 20th September~11th October, 16~25th October, 3~
20th November, and 26th November-10th December; spring migration was also classified into four stages: 7~10th March, 11
~14th March, 15~21th March, and 25th March ~21th April. Each stage had new species immigrating and emigrating, and
also dominant species. In spring, there were two migration peaks: geese and ducks in March and waders in April, while there

were no such peaks in the fall when most waterbird species migrated to Tianjin within 20 days from mid- to late November.
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Regarding correlations in migration patterns among the waterbird species, we recorded species and numbers of ducks and
waders at intervals (1 to 5 days) from March to April at Beidagang Reservoir, and tested the temporal correlation among
species populations by pairing 10 species of ducks and 10 species of waders respectively. Twenty-four of the 45 pairs of ducks
were negatively correlated, indicating population peaks of these paired species did not fall in the same time segment during the
study period. The other 21 pairs were positively correlated, indicating these paired species populations had the same migration
period. Among the 21 pairs, 12 pairs were significantly positively correlated (P<C0.05), and 6 pairs were highly correlated (P
<0.001). Of the 10 species of ducks. pairs Smew (Mergus albellus) with Common Pochard (Aythya ferina), Green-winged
Teal (Anas crecca). Pintail (A. acuta), Spotbill Duck (A. poecilorhyncha), or Common Goldeneye (Bucephala clangula)
were positively correlated; pairs between Wigeon (Anas penelope) and Falcated Teal (A. falcata) or Ruddy Shelduck
(Tadorna ferruginea) and Shoveler (Anas clypeata) were significantly positively correlated. Among 45 pairs of the waders, 20
were negatively correlated, and the other 25 were positively correlated. Among the latter 25 pairs, 10 pairs were significantly
correlated (P<C0.05). Of the 10 pairs, only two pairs of the 10 were highly positively correlated; they were Black-winged Stilt
(Himantopus himantopus) s Black-tailed Godwit (Limosa limosa), and Kentish Plover (Charadrius alexandrinus) ,large Sand
Plover (C. leschenaultii). Among the 10 positively correlated pairs, Black-tailed Godwit and Black-winged Stilt, Little Ringed
Plover (Charadrius dubius), Wood Sandpiper (Tringa glareola), or Fantail Snipe (Gallinago gallinago) were significantly
correlated.

Key words :migratory waterbirds; seasonal changes; interspecific correlation; Tianjin
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Table 1 The immigrant, emigrant and dominant species in the waterbird communities of Tianjin in different stages of autumn

B2 MH Groups EAF Immigrant species £ & F Emigrant species 88 * Dominant species
09-20~10-11 BB Fulica atra BB M Himantopus himantopus B R Fulica atra
BEYEKE Anas poecilorhyncha BEBRPS Anas poecilorhyncha
5398 Anas platyrhynchos 88 Larus argentatus
HBE Larus argentatus LI MERE Larus ridibundus
LIS Larus ridibundus RLB& RN Podiceps cristatus
R MR EY Podiceps cristatus
MNER Egretta garzetta
588 Haematopus ostralegus
10-16~10-25 BB Bucephala clangula A5 # Haematopus ostralegus BEBRTE Anas poecilorhyncha
LI BR Tringa totanus P8 Anas plaiyriynchos
FH# Tringa nebularia 8588 Bucephala clangula
LR E R Hydroprogne caspia BN Fulica atra
W FL 8 Phalacrocorar carbe LTHEES Larus ridibundus
11-03~11-20 BB B Mergus albellus B F Y Phalacrocorax carbo T Anas poecilorhyncha
HFERK I Mergus merganser RRBE Limosa limosa LT Anas platyrhynchos
BHR#88 Ayhya nyreca ‘B Fulica atra 8888 Bucephala clangula
Rk Avthya fuligula H % Ardea purpurea 1L B Aythya ferina
5 WA Aythya baeri R LB Avehya fuligula
£ L9 Avthya ferina LLMERY Larus ridibundus
BB BEBE Tadorna tadorna $BB8 Larus argentatus
IR Tadorna ferruginea R YR# Recurvirostra avosetta
KB Pluvialis squatarola
R Tringa erythropus
FEYE® Recurvirostra avosetta
BEW Larus crassirostris
11-26~12-10 TE Anser fabalis R &Y Avehya nyroca BEBEHE Anas poecilorhyncha

HHEFE Anser albifrons
KE® Cygnus cygnus
BN Anas crecca
TEREWE Anas formosa

& RBYE Anas acuta

K Oris tarda

KE Grus grus

P Grus japonensis
FH AW Ciconia boyciana

®®] Nycticorax nycticorax

B Tringa nebuiaria

LI B®E Tringa totanus

E&# Tringa erythropus
M Recurvirostra avosetta
KB Pluvialis squatarola’
MBS Chlidonias hybrid
YW E W Hydroprogne caspia

LY Anas platyriynchos
13k BEBE Aythyva ferina
{898 Bucephala clangula
HEK I 18 Mergus albellus
IRIRTE Tadorna ferruginea
#t BYE Anas acuta

FIE Anser fabalis

YIMKMS Larus ridibundus

A Larus argentatus

* RBEGEAE BE SRR Y 500 B LS9 # The dominant specie is the specie that total number in all survey areas is more than
500 individuals

MR 6.8 6 Al WL, 76 45 FRAL RS2 AE b 3 20 XL AL, 25 X R IEA % . 7 25 3¢ iE A2 B AR At o H 10T BEEEX
(P<0.05), RP AN MBEEHX. AN B KRS EERBUEFTRSE®M M. £ 10 FRafsdh, 2R
BISBBKER. SEf. B R R B AR EEHE. MOINBUSEEYHELTRREE,
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Table 2 The immigrant, emigrant and dominant species in the waterbiré communities of Tianjin in different stages of spring

¥ Groups FE A B Immigrant species i # Emigrant species P # Dominant species

¢3-07~-03-10 MR Larus crassirostris (R E8 Larus argentatus
B Fulica atra £ B Anas acuta
KEW Cygnus cygnus EHEK TS Mergus albellus
BB b8 Mergus albellus B Anas crecea
HEPE Anas acuta H TR Fulica atra
¥ Bucephala clangula P E T, Vanellus vanellus
BW Anas crecca
PEMERE Anas poecilorhyncha
B3 %8 Vanellus vanellu
5 188 Ciconia boyciana

03-11~03-14 B JE¥ Anas querquedula B R Larus crassirostris &7 A BRWE Aythya ferina
KB Clangula hyemalis ¥R Anas acuta
LTL WM Aythya ferina #4888 Bucephala clangula
R BE08 Avthya fuligula BBk P88 Mergus albellus
HERKY P Mergus merganser B8 Anas crecca
B Anas falcata IYEES Larus ridibundus
(LB Tringa totanus
B Tringa erythropus
LI WS Larus ridibundus

03-15~03-21 R E M Cygnus olor PEPS Anas poecilorhyncha £t Anas acutae
E1% B Anser albifrons BEAM Anas querquedula #1 3L %48 Avthya ferina
G Anser fabalis ¥ B Clangula hyemalis R Anas crecca
08 Anas platyrhynchos B Tringa erythropus P L8 Anas falcata
EWM Anas clypeata KEM Cygnus cygnus BRI Mergus albellus
KH® Egretta alba Rk %38 Vanellus vanellus
Rl 3B Podiceps cristatus

03-25~04-21 i\ MBS Phalacrocorax carbo R Larus argentatus B LM Anas falcata

INAR Egretta garzetia

P W Egretta intermedia

B Ardea purpurea

BEEW Lrobrychus eurhyilhimus
FBEY Tadorna ferruginea
FIM Anas penelope

KL F I Vanellus cinereus

W& Actitis hypoleucos

W #® Tringa glareola

S WEM Charadrius dubius

B #8 Himantopus hkimantopus
BERR Limosa limosa

W F B Charadrius alexandrinus
O 8 Charadrius leschenaultii
BREY#E Gallinage gallinago

¥ B M Glareola maldivarus
BB IES Srerna hirundo

{1 B 88 Hydroprogne caspia
BB Chiidonias hybrida

MKW Cygnus olor

B ¥WIE Anser albifrons

S JE Anser fabalis

BRI Anas crecea

5308 Anas platyrhynchos
R Anas acuta

BB Aras clypeata
3L Aythya ferina
kW Aythya fuligula
BB B8 Mergus albellus

gi&ﬂ ﬂ?% Mergus merganser

LIRS Tringa totanus
Rk F X Vanellus vanellu
K# Grus grus

A E B Ciconia boyciana

FRAAY Anas penelope

BERE Limosa limosa
BB Himantopus himantopus
W T'ringa glarevia

R # Gallinago gallinago

* [@% 1 the same as table 1



449 HHE F RRUXIHKSHENFTHESRAEMEED T 671
23 THEH 0OMOANBTHHEXRBERE
Table 3 The correlation coefficient matrix of ten species of ducks in the migratory season
duck igeon shelduck ochar winged teal ceal Shoveller Goldeneye  Pintail
E# B Smew 0. 481 —0.189 —0.152 0. 524 0. 671 —0. 254 —0.014 0. 431 0. 729
BIE TS Spotbill duck —0.148 —0.124 0. 056 0. 699 —0. 385 —0. 325 0. 883 0.123
PG Wigeon —0.047 —0.170 —0. 1562 0. 639 —0.149 —0.121 —6. 199
#$EFS Ruddy shelduck —0.156  —0.065 0. 224 0.391 —0.052 —0.147
1 3 ¥ Y8 Pochard 0. 141 —0.077 0-125 0. 100 0.722
8 Green-winged teal —0. 299 —0.070 0. 492 0. 309
B8 Falcated teal 0.097 —0.297 —0.199
EHM Shoveller —0.224 0- 401
¥ Goldeneye 0.124
R4 FHEFH 10 FBARBTLEAXEHDWEHESEHE
Table 4 The significant values of the correlation coefficients of ten species of ducks in the migratory season
ot FEW GOUmemw GO0 e EAW mm s
duck igeon shelduck Pochard winged teal teal Shoveller Goldeneye  Pintail
BB Smew 0-013* 0. 353 0. 456 0.006"  0.000"° 0. 209 0. 945 0-028*  0.000"°
B BY Spotbill duck 0.470 0. 544 0. 783 0. 000" * 0. 052 0.105 0. 000" * ©.54%
#WPE Wigeon 0. 816 0. 404 0. 427 0. 000"~ 0. 485 0. 553 ¢. 329
7 BE¥E Ruddy shelduck 0. 446 0. 750 0. 270 0.048*  0.798  0.472
£1 3L # B8 Pochard 0.491 0. 708 0. 542 0. 624 0. 000" *
BN Green-winged teal 0.137 0. 734 0,011 0.124
B L BE Falcated teal 0. 637 0.14 0. 328
EE ™™ Shoveller 0.271  0.042°
3418 Goldeneye 0. 546
* p<C0.05 = = p<C0.001
Bs THET 10BHMERAMMTENAXRMER
Table 5 The correlation eoefficient matrix of ten species of plovers in migratory season
aww FE0 0 COTTORIEROTED wm o wm o smew SRR
Redshank Kentish headed tailed ringed Comn}on Woc.'d Farftal] sand
plover lapwing godwit plover sandpiper  sandpiper snipe plover
B0 M Black-winged stilt 0. 361 —0.373 —0.103 0. 753 0.219 —0.145 0. 483 0. 392 0. 144
T % Redshank —0. 312 —0.078 0.173 0. 234 0. 083 0. 379 0.113 0. 516
B #i i Kentish plover 0.23  —0.387 —0.228 0.012  —0.391 —0.069 —0.145
Wk FE T Grey-headed lapwing —0.107 —0.063 0.512 —0.108 0.432  —0.040
B B8 Black-tailed godwit 0.543 —0. 150 0. 556 0.496 —0.104
£ EH Little ringed plover —0. 088 0. 220 0.175 0. 100
1% Common sandpiper —0. 150 0.540 —0.056
# ¥ Wood sandpiper 0. 155 0.123
B B ¥ # Fantail snipe —0. 132

4 Hig

HRARA. XRBEEKEASREM KA TAEETLAETRNERBADF—. ¥ 9A 20 8~10 7 11 BXTH
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Table 6 The significant values of the correlation coefficients of ten species of plovers in migratory season

KkLEM FBREER ZE
S ER  om #m mEpg Do0"
fIHE A Grey- Black- Little . | Large
Kentish . . Common Wood Fantail
Redshank headed tailed ringed ) ] . sand
plover . . sandpiper  sandpiper snipe
lapwing godwit plover plover
B84 B 88 Black-winged stilt 0. 070 0. 060 0. 616 0. 000" * 0. 281 0. 480 0.012" 0. 047" 0. 480
41 F% Redshank 0. 120 0. 765 0. 395 0. 250 0. 686 0. 056 0. 582 0.000" *
¥ ¥ % Kentish plover 0. 245 0. 050 0. 261 0. 952 0. 048 0. 735 0. 479
K3 E 1 Grey-headed lapwing 0. 602 0. 759 0.007*  0.599 0. 027" 0. 846
HE B Black-tailed godwit 0. 004" 0. 462 0. 003" 0. 010" 0.613
4 HE {4 Little ringed plover 0. 666 0. 280 0. 350 0. 625
BL#& Common sandpiper 0.462 0. 004" 0.784
H# Wood sandpiper 0. 447 0. 549
Fi B it 8 Fantail snipe 0.518
% p<0.05, # % p<C0. 001
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