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Abstract: Waterbirds and their seasonal dynamics in 17 mangrove wetlands including Mingren, Huiwen,
Xiaohai, Li’angang, Tielugang, Yuya, Qiugang, Yinggehai, Shan’gao, Sigeng, Changhuajiang, Haiwei,
Yangpugang, Xinying, Huaguo, Dongzhaigang and Sanjiang (Fig. 1) in Hainan Island, China, were surveyed
from November 2015 to June 2016 with binoculars and monocular telescopes by line transects and point
counts methods. A total of 74 waterbird species of 5 orders and 12 families were recorded (Appendix 1),
among which the Common Shelduck (Tadorna tadorna) was recorded for the first time in Hainan Island. The

Xinying Bay in Danzhou was found as a new wintering site for the Black-faced Spoonbill (Platalea minor).
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The Shannon-Wiener index, Pielou index and Jaccard index were measured to identify the waterbird diversity.
Shorebird species were accounted for the largest proportion in autumn (10.9%), winter (28.3%), spring (31.5%)
and summer (20.8%). The number of shorebirds was the largest proportions in winter (55.7%) and spring
(47.6%), however, the number of herons being the largest proportion in autumn (48.6%) and summer
(41.5%)(Table 1). The sites with the largest number of waterbirds were Xiaohai of Wanning, Dongzhaigang of
Haikou and Yinggehai of Ledong. The sites with the species richness of waterbirds were Dongzhaigang,
Sigeng, Yinggehai, Xinying, Changhuagang, Yuya and Huiwen (Table 2). The Pielou index in Huaguo,
Shan’gao, Dognzhaigang and Yingehai was higher (Table 2). Dongzhaigang has the highest Shannon-Wiener
index and Pielou index. The analysis showed the higher Jaccard comparability index in similar habitats, with
Huaguo and Mingren showing more species similarity (Table 4). The abundance and richness of waterbirds
showed seasonal dynamics with more species and higher abundance detected in autumn and winter. Our study
suggest that coastal mangrove wetlands are important habitats for waterbirds, and protecting mangroves
wetlands being a key role in conservation of waterbirds.

Key words: Waterbirds; Seasonal dynamics; Mangrove wetlands; Hainan Island; Black-faced Spoonbill
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Fig.1 Map of waterbird survey sites in Hainan Island
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Table 1 Dominant species and composition of waterbirds in different seasons in Hainan Island

#Z Autumn

475 Winter

#28 Spring

H 7% Summer

PR T S B
Most abundant
species and count
(ind)

1% Egretta garzetta 1 762
4795 % Bubulcusibis 1 077
JK RS Chlidonias hybrida
1032

R Charadrius
alexandrines 1 152
i C. mongolus 906
A% E. garzetta 896

4-95% B. ibis991
5 S C. mongolus 664
% E. garzetta 589

1% E. garzetta 240

KA % Casmerodius albus
181

¥ Ardeola bacchus 106

L Fh 20 R S B
(QE7D)
Composition of
waterbirds
recorded

%% Herons 3 911 (48.6%)
[ Gulls 1 037 (12.9%)
f#7#53% Shorebirds 2 649
(32.8%)

FA82 Corncrakes 12 (0.2%)
JETS2 Ducks 447 (5.6%)

# %% Herons 2 094 (25.6%)
F83 Gulls 447 (5.6%)
f#7#53% Shorebirds 4 564
(55.7%)

FA82 Corncrakes 32 (0.4%)
JERSE Ducks 1 058 (12.9%)

# %% Herons 2 001 (44.1%)
R Gulls 179 (3.9%)
f#7#53% Shorebirds 2 159
(47.6%)

FA82 Corncrakes 23 (0.5%)
JEMS2 Ducks 177 (3.9%)

# %% Herons 596 (41.5%)
B2 Gulls 373 (25.9%)
57525 Shorebirds 422
(29.4%)

FRYJS Corncrakes 20
(1.4%)

JETS2 Ducks 24 (1.7%)

HRAFEERMAERIE S, BEIBIOR S, BOIAERAGRIDE, M EENRAMBSRATK 2, A am R

ILZEN

RIS R 5K,

Herons include Threskiorothidae and Ardeidae. Gulls is Laridae. Corncrakes is Rallidae. Ducks is Anatidae and Podicipediformes.

Shorebirds is Recurvirostridae, Charadriidae, Scolopacidae and Glareolidae.
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Table 2 Waterbirds diversity in different sites of Hainan Island, China
A ‘, FEME BAMEE " RN
. MR wwws Y e | U s 2 e
T A (G29) fa¥H e P A (5 fe¥H o
; No. of . M E . No. of . ¥BHE
Site Abundance ; Shannon-wie . . Site Abundance : Shannon-wi . .
. species R Pielou index X species . Pielou index
(ind) ner index (ind) ener index
% N1 Mingren 898 10 1.76 0.98 TUTE Sigeng 1713 35 2.89 1.07
. . Bk

£ H Huiwen 1 246 27 2.44 1.00 779 28 2.19 1.09
Changhuagang

/N Xiaohai 2 641 23 1.87 0.87 ¥ Haiwei 658 19 1.72 0.78

Ze a7k Litangang 261 13 0.77 0.48 PRI 709 23 2.19 1.10
Yangpugang

BeJpr i Tielugang 378 19 1.78 0.90 ¥ Xinying 1498 28 2.28 0.89

A 7 =

i I % 1729 27 223 094 | FERIIE 267 9 1.44 1.44

Yuya saltworks Huaguo

BRBH Qiugang 266 16 1.36 0.84 IRARIE 2479 41 327 1.13
Dongzhaigang

WG Yinggehai 1908 34 2.97 1.10 =T Sanjiang 521 22 1.88 0.99

Wi fe , 142 8 0.95 129

Shan’gao reservoir

K3 BEEAFAFN. HAKKS SRS

Table 3 Waterbirds diversity in different seasons and different sites of Hainan Island

= Autumn 4-7% Winter 7 Spring K2 Summer

BFPZEEL Total species 55 55 50 35
SAMEEL
Total individuals (ind) 8036 8195 4339 1435
B AT = R s /N Xiaohai (1 964) 7R ZE# Dongzhaigang 5 HHE Yinggehai (614) 7R ZEi# Dongzhaigang

(CHrE[ind]D BT Yinggehai (1 048) (1 .563) i £:3% Yuya saltworks  (299)
Sites with the highest U Sigeng (893) i Z£:3% Yuya saltworks — (569) B Xinying (94)
waterbirds abundances (775) & 1L # Changhaugang /N Xiaohai (90)
(count) B Xinying (730) (558)

FPEHT =t a1

P9 Sigeng (27)

7R 28 Dongzhaigang (30)

7R 28 Dongzhaigang (19) 7#<7&# Dongzhaigang (12)

(FPE%0 SR AN I 2R AT Yinggehai (19) AT Yinggehai (18) B Xinying (8)
Sites with the highest Huiwei and Yuya PUEE Sigeng (18) 23 Huiwen (17) /NEERITPY B Xiaohai and
species richness saltworks (21) Sigeng (7)

(no. species)

Ei{bi#s Changhuagang (19)

XF 17 ANEE S PO K S AR 2 AT 75
H GR O, EFILES S ALK S A
K (Ci= 0.636), iz ELHEsrKE
MR 2 (Ci= 0.618), 4 N1l SERER
(Ci=0.040) KALF 1 SRR (Ci=0.040)
7K S A A B /)N
2.3 KEFVHEZL

R B EEARBT KSR E 1, F
R G T, HER ST, ik
MBE MRS IR ER 7, A58, ERSE
HEMNKEI R, BIEAFERRHEKNE, 2

JE IS, BIE ERRIRIK. ERAEEK
FiR%, ZJRIREEK, EEEHERK. 1B
REEAEKFRR RS, FERIC BEFH
AT I OSSR A TR E (GR 1D,
24 ESSF

WFAE SR AEFE TUCN (Ramirez
2015) FUNPIAGI S0, R B 1 S 25 Ak
TSERl . IR IR HC R B SR, DL
P 9 B L AT X S A

241 ZKEE (Plataleaminor) AZEif#
CRFIRBIGER 77 X G 28 X, KIEET
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Wiy 2 H, DU 47 B, HREALCFEE 16
HoCGH7E 1 J, PUR 15 HD. HEmmEa s
FEETS O 2 25— KL R R BT .
2.4.2 ZEMRY (Dendrocygnajavanica)  7EAR
) 25715 PR 2 TP 350 S B SRS, FE AR H
Mg 417 R FERILE 4 7, B ANl 223 |,
MR 190 FD, BMMEAEREZE, it 24 A (4
NLE13 R, #wE 11 2.
2.4.3 ERRN (Tadornatadorna) 2015 4
10 A 2 HIERR it 56 3] 1 FOM B RS, X2
I FRAE NG R B 08 IR K
2.44 KMEEBEES (Limnodromus scolopaceus)
2015 4F 10 H 1 HAESAIEx3] 2 KB
&Y, RMYIFTE RIS 3 ik, AIREID
SRR 2006 4 1 A 20 HEE XX E KIS FRE (1
H, Lee2007) 12010 4 10 H 24 HTE# 1K
ot (12, RERE.
3 Wik

TR S S 2R ) 2 FE I Sh AR R I L
FIZETT P, 1R AL T 25 S0 -3 G U B i 28
Fo KR S TEKERG SR, AEZ
FIRT R i m 4k s &, R rERE b
LB G, AZEA FRE FIRP L BRI e
2, WHEHE FIRRIRZ . ERESEFZER
HZE, g 1K 5 Ph RN H A P B A AR
K

I 13 56 5k B 7K S R 1 SRR 2k
AKEY 103 B ()7 RE BB = SE
1983) (HF & AE 4 94 Fh), AT HE%
FKE 74 B LR 20 5 50 B, iR H7K
BRI 72%. TEBRATMIHE b SR RER L
IR SRR T T /N ARZEHE . BERIEE .
Wb, PURE. i, FhREE pH SR IO
REEWE. VU, Bl k. Bt M
Ehig . FEIXEE S B RN £ R AR R
ME, BT AREBEFE AR X R
B AT PR E R LA [ AT 2004 4K R FH 48 H
RN R B A R T AR T SR R A B A

R X LIS, EZRE AR, HZ2ED
BANRERH S TN B BT
F. MW 3h37 350 8V 2 K S 3R AIE KR 1) JEES
Fro AR, 2RSSR MR TAESE T
TERIA S . BRI 2, A5 IE B 7R I
B, A XEE— I A BUAR A O 3 A
R AT IR SN A R A SR
P, BAZ4E THEZHRY . 2 RIEFREZEH
HIbRE (Taej et al. 2014), HUIC R P BGEE
AR 15 AU ERAARTTHIPUE (47 5
AU B MR E IR A T (28 HD, K7
VU 5 51) A [ B 25 E R (Bai et al. 2014), AKX
R R i SR EA g NES PRl 3: /A e R Ef VA EA
B A [ s R . AR YR AT T e I
IR B 25 O, MR PE A X (7K S
FREFIE AR R TR AR LI, ] BE 5 2R 40
X R AR R T P X G k. N NTES)
%, RS, KRR
HAEK.

5 R TEIE B SN B IE A R 1 5
(Holmes et al 2001), HA LU EHIE S
AR T, K S AN L = AH P B
S 2009). feRILES 4 L ER
KRG AAPERCR, TSR3 F0 B AL S 17K 4
Rz s A ANILESERIEA, fER 0SBk
PEAT IR AR e/ o AT RE S B S A
HR, R EFLZ N L NS RHA T,
WS HBTEARRL, AR SO KRR, MR
=SSR N TR (MK AR &, A
g5 R AR HAR LK S AT

AR, BEE A ATTBRK i B A A A R B A
B, BANKEREMITESBE, Ak
TR XAE A AT RIS AT T
7 6 M b RROE % 0 I 3% (Sonneratia
apetala). $77<A (Lagunculariaracemosa) %
REFE, FEOKS R RMERAT R T 2L R R
Xk, 12 5/KSHEH, &G BER. B
VMR AR /NS K S FE R EMX
(Zou et al 2008), HHA B THIAR I L0 MR MR
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Appendix 1 The bird checklist of mangrove wetlands in Hainan island, China
H Order 7 Family Ik Species Mifaﬁjﬁﬁltus F%u/f\a E;ii;f?&féiiry
M B fS%} Anatidae ZERES Dendrocygna javanica R o LC
Anseriformesa M &4 7S Tadorna tadorna w oP LC
EEMETY Spatula clypeata W OP LC
1 JETS S querquedula W opP LC
73S Mareca penelope W oP LC
2 Anas acuta w opP LC
£33 A crecca W op LC
ﬁii‘?ﬁpe diforme E,*E’E?jj}e didae /N8RS Tachybaptus ruficollis R OoP LC
% H Gruiformes  FA4%} Rallidae KIS Lewinia striata R OP LC
9 975 3% 1% Amaurornis phoenicurus R oP LC
/K38 Porphyrio porphyrio R o LC
K3 Gallinula chloropus R OP LC
H& T Fulicaatra R oP LC
#IH AR [ EE% Platalea leucorodia w oP LC
Pelecaniformes Threskiorothidae T EE%E P, minor W op EN
Rl Ardeidae % Egretta garzetta R oP LC
15 Ardea cinerea w OoP LC
L A purpurea w OoP LC
K% Casmerodius albus R opP LC
1 1% Mesophoyx intermedia W oP LC
% Bubulcusibis R opP LC
¥ Ardeola bacchus RW oP LC
%% Butorides striata R,W OoP LC
7% Nycticorax nycticorax R OP LC
HPEFEA Ixobrychus sinensis R oP LC
A 1. cinnamomeus R oP LC
Iz H R MEFSRL PR HES Himantopus himantopus P OoP LC
Charadriformes Recurvirostridae JZWEES Recurvirostra avosetta p oP Le
f%F} Charadriidae ~ 4xff§ Pluvialis fulva W OP LC
KA P. squatarola W OoP LC
4:MEAS Charadrius dubius w oP LC
13 C. alexandrinus w OoP LC
704 C. mongolus P OoP LC
BRBEVP1E C. leschenaultii P oP LC
K238 Vanellus cinereus w oP LC
F&7%} Laridae HHL#ERS Serna dougallii R, W o LC
HBLAERY S sumatrana R, W oP LC
HAERS S albifrons S oP LC
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ZMx1
H Order %} Family )7 Species Migﬁfﬁf f;tus F%ufa Erfczigej?fiiiry
#3839 Onychoprion anaethetus S ) LC
JRIBFRY Chlidonias hybrida W, P OoP LC
H#77 K5 C. leucopterus W oP LC
13431 Larus heuglini 2 ? ?
21 MRS Chroicocephal us ridibundus w oP LC
214§ B #EKY Hydroprogne caspia R oP LC
JKHER} Jacanidae 7Kk Hydrophasianus chirurgus S oP LC
SR} Glareolidae ¥ if 34 Glareola maldivarum S,P oP LC
8%} Scolopacidae %1 EE¥)#E Gallinago stenura % oP LC
55 VP HE G gallinago W oP LC
RS Limosa limosa P oP NT
Bt RIS L. lapponica W oP NT
sF 7S N. phaeopus P oP LC
B N. arquata W opP LC
#5978 Tringa erythropus w oP LC
ZL IS T. totanus w oP LC
Y T. stagnatilis P oP LC
M5 T. nebularia \ OP LC
A B A T. ochropus W oP LC
S T. glareola W oP LC
FUWBEES Xenus cinereus P oP LC
L7 Actitis hypoleucos W, P oP LC
IR 255 T. brevipes w, P oP NT
F A9 Arenaria interpres P opP LC
KM BEES Limnodromus scol opaceus w oP LC
KIEAS Calidris tenuirostris W, P oP EN
= hLEREY C. alba W, P OoP NT
LLHUEHS C. ruficollis P () LC
7 MIE S C. temminckii w oP NT
KBRS C. subminuta P oP LC
MLVERS C. alpina w oP LC
BHERS C. ferruginea w oP NT
[ MEAS C. falcinellus % oP LC
2L FNEERYS Phalaropus lobatus W OoP LC
W IEY C. pugnax W oP LC
ZLJEERS C. canutus Ww.p oP LC

DRAG JEHEM, XAYZSH (PEGRPREGMMAR) B OBEE 2017, EEFEM: S, BHEGS; R HY; W &
55; PoiRS; V. S 2 ERAAUH. XK 0. RS P.oldbst; OP. REEFMLILS . PASHASH (HA ARG
WAL B Z5) (2015) (Ramirez2015): LC. Kféi: NT. #ifi; EN. ¥if.

Taxonomy system, migratory status and fauna refer to Distribution and Taxonomy of Birds in China (3th edition, Zheng 2017). Migratory
status: S. Summer; R. Resident; W. Winter; P. Passenger; V. Vagrant; ?. Undefined. Fauna: O. Oriental; P. Palearctic; OP. Oriental and Palearctic.
Endangered category refers to The [JUCN Red List of Threatened Species 2015 (Ramirez 2015): LC. Least Concern; NT. Near Threatened; EN.
Endangered.



