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W), EJEKE U A2 H(90). AbE /K 1 [ Shannon-Wienerd§ 0. Pielouts) 5] 45 KRl e K Z RE ML R T )5
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B2 s s AR .

KRR KY, MR EE R, FNhE, RINEE, LR, EAKYE, e

ph

R

Waterbirds diversity, seasonal dynamics, and interspecific correlation in
the wetlands of Beili and Houshui Bays, Hainan

Canchao Yang"?, Yan Cai', Wei Liang'", Guogang Zhang’, Haitao Shi'

1 College of Life Sciences, Hainan Normal University, Haikou 571158

2 School of Life Science, Sun Yat-sen University, Guangzhou 510275

3 Research Institute of Forest Ecology and Environment Protection, Chinese Academy of Forestry, Beijing 100091
Abstract: We conducted monthly waterbird surveys using random transects in Beili and Houshui Bays,
Hainan Island from November 2004 to November 2005. Fifty waterbird species of 5 orders and 10 families
were recorded. The waterbird species richness and abundance were the highest in November and the lowest
in June. The abundance of waterbirds was correlated among species and affected seasonal dynamics and spe-
cies richness. Asian dowitcher (Limnodromus semipalmatus) was recorded for the first time in Hainan Island.
The endangered black-faced spoonbill (Platalea minor) occurred at the study sites from September to April.
The highest number (75) of this species was observed in Beili Bay in December while the largest flock (9 in-
dividuals) was present in Houshui Bay in January and February. The Shannon-Wiener index and Pielou index
were higher in Beili Bay than in Houshui Bay. Differences in area and habitat heterogeneity between the two
sites probably affected observed variation of waterbird community structure. Human disturbance might be an
important factor altering wintering habitat of black-faced spoonbill. The results suggest that Beili and Hou-
shui Bays are important wintering site of many waterbirds, particularly black-faced spoonbill; long-term
monitoring and conservation programs should be considered.

Key words: waterbirds, species richness, diversity, seasonal dynamics, black-faced spoonbill, Beili Bay,
Houshui Bay, Hainan
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Table I Waterbird list in Beili and Houshui Bays, Hainan Island
T L/ R fusESE AR
Family Species Maximum Observation JeRes TG K
number months Beili Bay Houshui Bay
AL Ardeidae 154 Ardea cinerea 180 5-6, 8-3 N v
W% Ardeola bacchus 7 7,93 J J
-15% Bubulus ibis 2 2-3,8 J J
£% Butorides striatus 3 7-1,4 J J
K% Casmerodius albus 30 8-6 J J
/NF1% Egretta garzetta 109 7.4 J J
"1 1% Mesophoyx intermedia 20 11 J
#49%} Threskiornithidae RIS EEH Platalea minor 75 9.4 J J
€% P. leucorodia 1 11 J
HXSFL Rallidae 1 % & Amaurornis akool 1 2 J
S MEREEL Recurvirostridae — SR#K IS Himantopus himantopus 60 8.9 J
%} Charaddriidae #A#if#% Charadrius alexandrinus 206 1-12 J J
£MEfS C. dubius 21 82 J J
BRWEVLHS C. leschenaultii 340 7-1,3-5 J J
S C. mongolus 100 11 J
KBS Pluvialis squatarola 36 10-1,3 J J
%%} Scolopacidae HLES Actitis hypoleucos 9 8-12,2 v v
BATMS Arenaria interpres 15 8-11 J
= HBt@ES Calidris alba 1 11 J
RS C. alpina 300 11 J
21 1RS C. canutus 6 3 J
EYHER C. ferruginea 12 7-8, 11-12 J J
ZLA0ERY C. ruficollis 120 2-5,7-8, 11 J
KRR C. subminuta 21 11-12 J
HHEERY C. temminckii 100 11 J
KIERAS C. tenuirostris 2 11 J
FEYHE Gallinago gallinago 4 9-11 J
K 578 Heteroscelus brevipes 22 8-11,5 J
i WERY Limicola falcinellus 2 3-5 J
- EEFS Limnodromus semipalmatus 5 9 J
PEE MRS Limosa lapponica 5 12 J
BRI L. limosa 3 11 J
17 Numenius arquata 337 84,6 J
TR N. phaeopus 9 10-1, 5, 8 J J
A5 Philomachus pugnax 2 11 J
5% Tringa erythropus 30 10-11, 5 J
G T. glareola 32 9-11 J J
%S T. nebularia 177 86 J J
FIEERES T. ochropus 4 3 J J
8 T. stagnatilis 370 2,6-7 J J
2L T. totanus 30 2-4,6-12 J J
FMWETS Xenus cinereus 7 4-5,7-8 J J
K3} Laridae HS Larus argentatus 9 11 J
HERYR] Sternidae LM ERY Caspian tern 55 10-1, 3 N N
F1%5i#HERY Sterna albifrons 33 5.8 J J
287} Pandionidae %% Pandion haliaetus 1 8, 11-1 J
SR EL Alcedinidae B S Alcedo atthis 9 1-12 J J
15 Halcyon smyrnensis 2 1-12 J J
W% H. Pileata 7 1-12 J J
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Table 2 Waterbirds diversity in different season of Beili and Houshui Bay

#Z Spring HZ Summer FZ Autumn X2 Winter “4>4E The whole year
LB K b2 K LB Rk JeBE e b2 Rk
Beili Bay Houshui  Beili Bay Houshui Beili Bay Houshui Beili Bay Houshui Beili Bay Houshui
Bay Bay Bay Bay Bay
4L No. of species 24 15 19 12 29 24 36 24 46 30
R No. of family 7 5 5 5 9 6 8 7 10 7
. e
Shannon-Wienerf 4t 2.01 1.48 220 0.73 2.87 2.02 272 1.99 2.99 2.25
Shannon-Wiener index
WA HE 4L Pielou index  0.63 0.55 0.75 0.30 0.85 0.64 0.76 0.62 0.78 0.66
1.0 —e— L4 Beili Bay ---®--- J5/K ¥ Houshui Bay
® 40 r
Q
ERANS ”
Q
g 330 |
= 0.6 | 2
E k=
%) 'm 20
# 0.4 "
% g
w 10
5 02 s
=
0
0.0 1 2 3 4 5 6 7 8 9 10 1 12
1 2 3 4 5 6 7 8 9 10 11 12

A4 Month

Bl AJLBEFRKEKSREERINER A
Fig. 1 Monthly dynamics of waterbirds similarity index be-
tween Beili and Houshui Bay, Hainan Island
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Fig. 3 Monthly dynamics of waterbirds number in Beili and
Houshui Bay, Hainan Island
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e N T) A A (R e ) A DG PR AG B0 (R 4 RN 5), Horh
TEAH O 2R 2036 WIS P R 5 A8 A 1) s g TR 28, T
S IZFIR AR

TEACRE 55N Flost v, A 370 2 IEAHE,
FR2 10 S A O R AE O, WA S (Charadrius
alexandrinus). iy fg(Calidris alpina)t) 5 41 #

H 4 Month
E2 JEEEFEKBKREFHER AT

Fig. 2 Monthly dynamics of waterbirds species in Beili and
Houshui Bay, Hainan Island
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Fig. 4 Monthly dynamics of black-faced spoonbill in Beili and
Houshui Bay, Hainan Island

fi(Calidris ruficollis) 2 8% 2 3 IEAH 2%, #5#5(Tringa
erythropus) 5 2L 78 (Tringa totanus) % i 2 IEAH %,
1M 7 W A% 5 K BF 4% (Pluvialis  squatarola) F1 ¥ il
(Tringa stagnatilis) & e 2 IF 5%

FEJR KB IS5 AR f, A7 480 SIEARG, H
2750 B B R R A O, W HERS . Y
#(Numenius arquata). #4775 (Arenaria interpres)
LWL (Actitis hypoleucos)t it 2 1A% .
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Table 4 The correlation coefficient and matrix of plovers in Beili Bay, Hainan Island

KYERE RMERS BRMEV S Ci7bies LR AW [ AR b3 Wi I R
Grey Little Greater Spotted Dunlin Common Red-necked Common Common  Marsh
plover ringed sand redshank redshank stint sandpiper greenshank sandpiper
plover plover
SRS 0522 -0.043  —0.402 0.878%*  0.938**  0.516 0.717%* 0205 0.791%*  0.466
Kentish plover
KA 0266 —0.340 0418 0287 0.176 0.143 0116 0583*  0.924%*
Grey plover
SR —0.188  -0.143  -0.094  —0.122 ~0.242 0.201 0342 -0.013
Little ringed plover
P 0393 0270 0.263 0070 0421  -0.641*  —0.454
Greater sand plover
15 0.759%*  0.668% 0533 0274 0.753** 0296
Spotted redshank
M 0.458 0.825%*  0.190 0.596* 0233
Dunlin
21 0.362 0106 0339 0012
Common redshank
21 S 0227 0274 -0.005
Red-necked stint
B _ 0333 —0.101
Common sandpiper
Common greenshank
* P<0.05, ** P<0.001
*R5 RKEBMEHETHEXREREEHIERE
Table 5 The correlation coefficient and matrix of plovers in Houshui Bay, Hainan Island
wHERS  BMEUES  REERS PR AEERE HAE RNy 21 [ T LAY
Little  Greater sand Grey-tailed Whimbrel  Eurasian Common Ruddy turn- Common  Marsh ~ Common

ringed plover tattler curlew greenshank stone redshank sandpiper sandpiper
plover

HRAEA 0.715%*  -0.201 0.062 0.097 0.666* 0.154 0.486 0.151  0.240 0.675*
Grey plover
f%ﬁ[iﬁ% -0.020 0.181 0.060 0.980%* 0.375 0.876%* 0.127  0.536 0.835%*
Little ringed plover

WY
BRI 0.419 0.349 0.057 0.501  0.297 0072 0.492 0.017
Greater sand plover
K R YR T
/J(E/’Tﬁg 0.967** 0.187 0.019 0.399 0.580* 0.423 0.024
Grey-tailed tattler
TR
Whimbrel 0.043 -0.093 0.243 0.565  0.318 -0.023

ﬂﬁ S I\
Eﬂﬂtfj%g 0.527 0.916%* 0.104  0.602* 0.849%*
Eurasian curlew
=
el 0.636* —0217  0.734%*  0.624*
Common greenshank
A1 0.134  0.855%* 0.808%*
Ruddy turnstone
AN
Common redshank 0.025 0059
G 0.680*
Marsh sandpiper

* P<0.05, ** P<0.001
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VAT R W], JCERVE RN 5 KT L g P AN T
CUREARE M, () AU A2 SIS 8 3 AR LA 7K 1 (1) i
AT R . 23 &5 S 7R =G 22 2118 W
FEABRRIE B R . AT KEK S EDE,
AL K S A I R R, R R
10-11 H, PIHUK S8R QR 2, Xy
PRI 50 B B A

FF 5T B, i 1R o R 2T B MO YR S K S i
F 5 KX IH(Zou et al., 2006), i FLIGE H g HE (K Thi AR
KN ER K S ) 2 B R 2 IE M 9K (Zou et al,
2008). JERVEFN G KIS TE 2T /K S A E RHEL
FZ IR BRI A AT R THE S, L8
(BT AR (1,429 hm?)JE J5 /K350 hm?)(K41%, Hi4T
BRI P LT M ARUEME, DRI mT RENR 51 5 22 (1 192K
KU E o AERVE RIS /KIS K S IR R T 4R
W2 R A AR, iR S ZEL A H . Y15
N, TP R BLZREE B A 222990 km, 7EHBEE [
[ ZEFE ] BEAN A2 LA M 7K ST Ak i i ) 22 5%, T Z2E
B35 208 0 7 S T R O B RO A A ) 22 e 1) 2
JE A

Whittaker(1978)I\ A, #EVEAHIE REIE0.615,
AT LA R A BRI A AR o B9F 9 1] 1 B T 7K 1
PR M AHAAVEAEO H 2R kA2 A # b i, K S
TR AE A A LA IR A . WGBS &
5 S 5% W) 5 S B VK 1) — A H 22 A ¥ (Holmes &
Sherry, 2001), 11 &9+ & B L P8 B /K 5 5
M3 A 5 1) B2 K #(Evans et al., 1984). K AT L
TA A 9 R LA REARA T G S S 5 R
I

PG EE 5 e ) IR 0 B R, DR K A
B A AR AR O T R VM, PRI Bl e o S VT
IR, A IEE R EPRIA X 22 IR EE, Wi 1)
IR M Bl i RIS AR L (Yu & Swennen, 2004).
FEIRFRE, 0] TR PR 0 A e G D R e e T2 A
B R G B AR BE  (EAERNE, I
H ] g K R AR 20 AR 1) 9 T A 0 ] K ) 1 AR AR
PR, B A TR PRI B8 PR A R AN T >
(19924F 413 1, #2008 W1 ). HAJG EE e
TEWA 52 T H 7 58 & % (Yu & Swennen,

2004), AR 2R ZE PRI T AR LU AL B R S KV
K, AEL A PR 2 X PR N A i Bl LY S Y
HOK, PREII NN TR RE AL 3 s e 2R 26
A S EE P R A Ul (1 T S A

AL AR S, 0 TBA R S I, B T
PR R LB W A AR B A AN OCAT, L ER
)RR AR FHATIOR, X AR AE A3 /K S RSN R 2 )
AFAE AL [ IEAT SRR A SRAE T . #1220,
5P AL RIS MR K BAC K S rp 4 K R
IEAHSR, B2 2 0 AR R 2 IEAT R, 2 B ]
HE AR LA 7 4 45 70 0 R i R A 2 3t 5 i
KM, CFEVF2 AR U HGE F R. IX d  F
[ AR E WS 15 06 8 48 DX K B 9 1 T ORI 30 2572 4L
HATH AR

Bigt: M IR AR F IR R Ak T K49
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