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Abstract: Chongming Dongtan National Nature Reserve is one of the most important over-stop sites for
migrantory waterbirds in Asian-Pacific Flyway, due to its unique geographical position in the Yangtze River
Mouth and extensive salt marsh and mud tidal flat. However it is also one of the key regions which were
enclosed by the construction of seawall, and the mud tidal flat after the reclamation was used for agricultural or
industrial development, which altered the composition of the local plant community and the topography of the
marsh and hence resulted in the dramatic decline of bird biodiversity. In the last few years, the local wetland
management authority took the conservation measures to recover and optimize the wetland in the coastal area.
Due to the wetland restoration project, a part of natural reserve was transformed into artificial wetland. In this
study, we focused on the relationship between the waterbird community structure and habitat type in the
artificial wetland which can be classified into four types according to biodiversity restoration stages: A. the
wetland has been restored for two years, named the area of the first project; B. the wetland is being restored,
named the area of the second project; C. the wetland reclaimed for rice paddy, named the Yaoquan Farmland;
D. the wetland reclaimed for fish raising, named the aquacultural pond. The study lasted from the end of March
to the beginning of May, 2013 that duration covered the flood tide period and the neap season period. Bird
census were carried five times in the study area and eight habitat factors were recorded in the meantime from the
four type wetlands to analyze the main factors which affect the waterbird community structure. Bird survey was
conducted by the point count method, totally 2 357 waterbird, subordinated in 6 orders 11 families and 45
species, were counted. Among them, 25 species are the dominant species including Anas poecilorhyncha,
Gallinula chloropus, Charadrius dubius, C. alexandrines, Bubulcus ibis, Tringa erythropus and T. glareola.
The bird species and individuals were counted then species richness, bird density, Shannon-Wiener index (H")
and evenness (J') were calculated by each artificial wetland types. The non-parametric test Kruskal-Wallis H
analysis indicated that there were significant differences in bird species, density and diversity index between the
four artificial wetlands. The area A kept the highest value in biodiversity and bird density. The correlation
analysis was undertaken between habitat factors and of bird community characteristics by the non-parametric test
Kruskal-Wallis H. The bare muddy area, size of water surface and the number of small habitat island in the
water are the key factors which affected the waterbird distribution. The detailed management recommendations
were then raised for further optimizing the artificial wetlands in Dongtan coasts in the consideration of waterbird
conservation.

Key words: Chongming Dongtan; Important over-stop site; Artificial wetland; Birds’community; Habitat factor
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Fig.1 Study region
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2 ZEHRERMEFTARAXBATIREMKSEMHAR

Fig.2 The compose of species and orders of waterbird in different types of

artificial wetlands in Chongming Dongtan in spring
AL —HITR; Bl T TRKEAMEX; B2, T TRXBANEEX; C. Bak; D. ATAaEE,

A. Area of the first project; Bl. Habitat area in the second project; B2. Foraging area in the area of second project; C.

The Yaoquan Farmland; D. The aquacultural pond.

M8 H. Podicipediformes; # J& H. Pelecaniformes; #8J¢ H. Ciconiiformes; M & H. Anseriformes; %% H.

Gruiformes; {7 H. Charadriiformes; KJE H. Lariformes; 3iif. Total.

x1 BEFERARALEHKE B ERE

Table 1 Characteristics of waterbird community in different type of artificial wetlands in spring
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x2 BEFFEAEBALEMERSAER
Table 2 Habitat factor descriptions of the different type of artificial wetlands in spring

®3 LESPAAMESKEHEFMISEREETFHEXNE

Table 3 Correlation between waterbird community and habitat factors in Chongming Dongtan in spring

HI2: 1t Bivariate correlations, % P <0.05, %% P <0.01.
BT WA 2011) o HRAF R L KK S
TR TR & FIA S, Horh Ay B B % (Platalea
minor) L% (P. leucorodia ) %5 [ 5% 1 S A%
Y. MR AR I h & Z2 52 AR Ml K 55 3
AR S AR R T A O A AT I A5 SR R ], R ER
M T AR K T AR A BN B BUR B R K
TEVEFRAE M G 7, K SRR B £
FEVE TR 805 PR S8 VM AR A B A B

FIEMR (K 3) o M—W TRA S ik =
MhOCHE AR BT 1, IR X =R A B A T B EE
FORIBEIH G BRI BOR . AHEFERA, HER
AT [ia) T 1 A 7K AL i K T TR AR R A AR B A
2R AT S TR, A 2 M 1) T 5 A
i BR 58 e W TR B R R K AR Y A B R R R
(FRIESE 2011) o A5 K B — 1 TR v i)
DX I A7 35 TR HL K ST AR R, 8 e AR A



-498- EUR7k /T

Chinese Journal of Zoology 49 %

AN, R BRI TR B K K Z T RS 2,
JA KA BT, BER P BR 8 T e B A R = A
WEEHTRE, N TEE -1 HE
Bl KRR R R M L A N B R 1 3 v 5K
TR AR ) B PR X, ARWF S R W] — 0 TR A
AN/, THERER EME, JFE
ARSIV R AR v AR B S B T AR 51 T 2
7K 5,

N LR gE K, AR5 IX
WARFR AR KA o BF 98 K 56 25 7 #1653 IS TR
&, JURMERRK K AR AL T &, R &
IR A IR N BR B AR 3t 2 AR B AN B ) Al A
KE., BRAWE, ¥RAEANTaBET
BRI R (5% ) o s R AR, AT
K, FHEHEA A5 Z MK S
WEMNE . HAMREN, NTHbERHZE
BEIAT KRS FA], BB RK S ZHE
P (Guillet et al. 1986) , [&] B} Hy A8 1 ik 82
WY ZR e 1 SR M O 8 5 R AL IE K S VR, K
AR A E 5 0K SR GBF 55
2003, Ma et al. 2004 ), YR &b & B 10 %
Wi FaE I, ERREEW S, YER KA
TR, HE PN AR A0S 7 28 o A 1 9 7

THWITREANREME X (BL) NARK L
HERS EAETRAK XN P25 A SE T, &
X AR ALK S A5 XA 5K K I T
R, KRS, PN R RO, AR R
Y E S 2508 G X R A= B v A= A, B T
TEBEHOIR (0 7 25 07 b A A7 (AR 9555 2011)
ARHFFERY, N8 T 5K SR8 % 2
BREOHL(EKI) ., W TEBTEZ DA
TiRH, IR ERBEE TAERTER, H
LT ARKM AN T, Kb X
(B2) %=t T M52 ALK, A £ 6 i T HL bk [#]
IR, A8 MR P X 55 28 A A7 7 A AR R 52
() FF it T o X6 - S8 % B P o i S e, AT g
RO PR A S W, T e 5 2K
At

W 4 Sy N R AR VA I RN IS A b |
WA MR PR, WE iR

STERMIE AL — Z K, BARTE AR, Hi#)
M ok A 2R AR A E ST
7N, AR RE N I K 5 R — S SR B R R IR TS
H M A 55 ( Hohman et al. 1994, Acosta et al.
1996, Elphick et al. 1998, Lane et al. 1998),
{HL 2 2L DR A A A 7K A7 45 B8 24 ( Elphick et
al. 1998, 2003) , AVMF 5T B /K B A 358 5
T —, B TIPO A AT, RER 3 i A] B =
AR 9 B, ) G Kk A 1) 45, T DR B T
FET5, AESKSAfF, HATNNRKS
XA AT AR 98 38 N BE T, AR K 5 A 58 AR
T BURME A 77 (R I 25 2002)

EIRER IR, BRI K GG P AR
FPEBTM S IOREX, ABERN—8 T/
RGN R R — ] TR
AT AN B350 HG SR JOAS 8] W ) B R 150, A
W B R A B S, AR Bl K R BR R
TR METE RS L0 15 5 S 2 AR A7 IR, ol
i — AP HIK R GE, W] Bl AR K AL L
AT S M K o LR s A, A
() B B A K A5, v B) K A B s, A T K AL A
%, MR BIHH 51 25 FhoK S ZKR

CHTREATELZ S, KPP REEXET
R DL I Ao o v = R KR AL B R
W— SRR e E . AR AT
B IE A AR T T A 2 4P 4 B
MR AY, B DL BE O R K 5 52 A 3 A Y
A
3.2 SIMAEERBAIERMMOEERY 4
X T 7K T I A7 S, b R P A D 1
Ji L AU R i A W) S N TR i PR 4
A BA R R, LA 7K 5 4 RS A A
PRI (it f2 28 55 2005)

TS ET X 5% B 2R N M ) SR M T A T [
B R LA Tt A B R A ) R, A 4
o ORI A R, AR A . R SR
WEAL e — A, EARE SRR 3 &)
A1 A W I B OR3P B9 BT i 42 A 55 2005, 475 7K
D6AE 2004 ) 5 HURO T AL B9 N T £ 8 R R
Gy AT e Ak < 2R Wl DA AR DR — 40 0 4 il e e



4 3 g Wk S W AR E N T M AR K B VR A R S L AR BT O

-499.

T A A0 IR A IR AR I A, AR R R E X — 1
AR AR RS AR I 50, AT DO X e A P 5
HE)™ B 2 UF AT R fa 0, ehok i
A A, 870 1A Bl AU AT X 4 el O 4 18 B
PE, JEAR WX AT IF R E AR 3 5] S 0y T
VE, LA T ik dn e 45 3 £0 3% DA 35 B 28 5% A
A B AR, WR] DU G270 R
itﬁﬁﬂ]ﬁ:ﬂifﬁ?%ﬁﬁﬁ@IEJHHL}F%UXJQ%%JEE‘JEE
BHRWEIH 5 5 oy —BERFEASRER
5, TZ?HEIW*Uméﬁ{*mﬂﬁﬁiufiﬁﬁﬁﬁﬁﬁi

BEREHPME TN FH + HE + K
BRSO Ry o D A T s A DX R K 7 A
B, PRAF KA HTE 5 26 5T B8 B4 0 A T 7K e iR
&, MR AN [F) 22745 1 1 258 A B SRR A 5 K AL
fe BE MR AP X KRS AR 4R 51 5 28 75 1 1 BF
%% (Elphick et al. 1998, 2003) . #H X T+ 54
M, AT K AR RE W 5] TE 2 R 2K A
a1, AHESE Pl S AR R S 0 ke b A E
HEHPREX 3 LR MREX L,
JIF LA AT DL 5o X6 4% 35 F1 £ 28 I 0 N O 487 BT
S E RSN iU & A

2 £ x #t

Acosta M, Mugica L, Mancina C, et al. 1996. Resource
partitioning between glossy and white ibises in a rice field
system in south-central Cuba. Colonial Waterbirds, 19(1) .
65 -72.

Eberhardt R W, Foster D W, Motzkin G, et al. 2003.

Conservation of changing landscapes: vegetation and land-use

history of Cape Cod National Seashore. Ecological
Applications, 13(1): 68 - 84.

Elphick C S, Oring L W. 1998. Winter management of
Californian rice fields for waterbirds. Journal of Applied
Ecology, 35(1): 95 -108.

Elphick C S, Oring L. W. 2003. Conservation implications of
flooding rice fields on winter waterbird communities.
Agriculture, Ecosystems & Environment, 94 (1) 17 -29.

Guillet A, Crowe T M. 1986. A preliminary investigation of
patterns of distribution and species richness of southern
African waterbirds. South African Journal of Wildlife
Research, 16(3): 65 -81.

Hohman W L, Moore J L, Stark T M, et al. 1994. Breeding

waterbird use of Louisiana ricefields in relation to planting

practices // National Biological Survey, Southern Science
Center. Proceedings of the Annual Conference Southeastern
Association of Fish and Wildlife Agencies. California: Rice
Field Waterbirds, 31 -37.

Howes J. 1989. Shorebird Studies Manual. Kuala Lumpur: Asian
Wetland Bureau, 143 —147.

Lane S J, Fujioka M. 1998. The impact of changes in irrigation
practices on the distribution of foraging egrets and herons
(Ardeidae ) in the rice fields of central Japan. Biological
Conservation, 83(2): 221 -230.

Ludwig J A, Reynolds J F. 1988. Statistical ecology: a primer in
methods and computing. New York: A Wiley-Interscience
Publication, 107 —202.

Ma Z J, Wang Z J, Tang H X. 1999. Habitat use and selection by
Red-crowned Crane Grus japonensis in winter in Yancheng
Biosphere Reserve, China. Ibis, 141(1); 135 - 139.

Ma Z J, Li B, Zhao B, et al. 2004. Are artificial wetlands good
alternatives to natural wetlands for waterbirds? -A case study
on Chongming Island, China. Biodiversity and Conservation,
13(2): 333 -350.

MaZJ, Cai YT, Li B, et al. 2010. Managing wetland habitats
for waterbirds; an international perspective. Wetlands, 30
(1):15-27.

Oviedo G, Larsen P B, Maffi L. 2000. Indigenous and Traditional
Peoples of the World and Ecoregion Conservation: An
Integrated Approach to Conserving the World's Biological and
Cultural Diversity. Switzerland: WWF ( World Wide Fund
For Nature) International, 1 —117.

Pielou E C. 1969. An Introduction to Mathematical Ecology. New
York & London: Wiley-Interscience, 1 —330.

Tourenq C, Bennetts R E, Kowalski H, et al. 2001. Are
ricefields a good alternative to natural marshes for waterbird
communities in the Camargue, southern France? Biological
Conservation, 100(3) : 335 -343.

SEREG, AR Ibe. 2008, LiEK S, L. LWRREEOR M A,
1 -204.
E s, ThER,
Pk DL AR A 2

18(1): 44 -49.

T, MRAes, PR, WM. 2011, SEUIZARHEE JEOK A
SRS SEME L. NRIKIL, 42 (suppl2) : 122
-124, 162.

BPRNG. 2007, KLU G AT BE UK B HE I R AE B A Y B

SE7E. 2010, 5 ST A IR LR ik MR i
HERMA RG] WM,

SRS . LU SRARIE R E 2R A8 3, 12 - 20.
HRMW, ERIE, BB, 4. 2006, FifEA2 B AR KR A

Ci i SRR R AR RPN E T 00 S5,

27(2) ; 144 - 150.



+500- W2t Chinese Journal of Zoology 49 %

. 2008, VT T b S 2 A A A IR T AR AT ST
L E. Ll ARAIIE R = A8 3L, 11 -45.
e RIS, K, S5 2002, AR IX A TR I K BETE Y
HER 2 BEPERE 9T, SRR S R 2 ¥ AR R ¥R,
(4): 75 -8l.

X SR. 2006, AT M A BEAEK S 0L i PR BFSE . 13
AR ARG K 2 i S, 1 - 51

R, MARAR, TRk, . 2011, i RE I AR W RS i
R A R K S A B P SRS, 32(6):
624 - 630.

BRI, DFF. 1994 AW 2R PO ST A R B 5 O k. b
e P ERRE R AL, 1 -237.

BE OG0 2012, S B R B A6 K B AR 2 s il 5 5 S 8 s A
TR SR AR R R BRI B, 40(23) : 11799
- 11801.

MRS, dkRAT, IKRFE, . 2005. 42 BH R M 00 R

. LR RERE, 1(1): 28 -29, 37.

Fok, BEE. 2007, A0 MRS R G5 T b YN
M. MR, 5(3) . 274 -281.

2% - DEUE, RS - FEFIW, 25AF. 2000, R 9 T
SRFME. Kb WIREEE AL, 1 -504.

W, U, T, . 2006, 55U AR T 1 S REVE RRAE.
B FLeE, 41(6): 120 - 126.

Wk %, R, AR, %, 2004, g a2 00 2R O
AR S5 rAE R M 5 4R P . BRI AT, 19
(12) . 8 -12.

BT, e, BT, % 2003 SRR ZK SR
A B W, 24(5) : 387 -391.

TR, SKRIERE, RS, 4. 2000, bEARINBKEEEY
ERIEUIIT. AL If i K2 . ARBHERL, 36(5)
677 - 682.

















