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109°29'50"E), Ll v EL bR o el A 1 b 380437 5
AR b AR L s Y v P SR RRAE N AR R 41
REARFN 5 Z AR 38 R ) B AR S A AR L T 2 R AR
BE, XA TR XN B 5 1 AR SO 35
& R A R G 2 HEE

AN BELETIRR 507.05 hm?, HLAb BT 537 $HE A2
FLIX, Mo PR B R R, DX [E) AR 9 HAT dAU | XA
PERREAYE, RIPIE R . ARNA F & Y
P, Rl LUK, TR 197.76 hm?, di{R4P X
SR 39%. FE A L0 =% (Rhizophora
stylosa) . R Wi (Bruguiera gymnorhiza). ffi K
(Ceriops tagal) . Bkt (Kandelia candel) . 1M
(Avicennia marina) <5 H2LH 8 Bl 15 Ffr, 2 21 B
SHFES B, ARaE TR XN R AP AR S IREE, AT
X ARSI 5 | RHE A i SRR B 4, Horr, s 46
J& T E 5 1 8 A R AP S ) 1 A ) W S (Calidris
pygmaea) F1 3R &% (Platalea minor) 52 Wil fé
5k,

2 fRFEE

2.1 FERERAE 2016 4 1—12 A, IEF
N AL G DI R RAR Y NS Rl /N B
IR K S [ A PR A T A, SR FH A o LA R i 28
AT A A BTN, YRS IX Y 2016 4F 2 i 528
A TR I SY . FERFRIX Sk L R 3 A
T A1 3 A [ A AT, SEAE R X, B
A Z L A A . TRE DL 2 ~ 3 km-h ! K
JEATHATAE, i Bh XU B WLk B W, B feT
AT SERELE PN 300 m A IS 28R | Hi
A3 R R B B, W A 55 2 A0 Sk 3R ) I T B
MRV U TR M U o AR T AR A, AR S R

ZN3—5SH, EEZRH6—8H,kEHo—11H,

RXZERNI2HAEZRE2H ., RN CERSH
2021 4EA A B TUCN BifG¥ R4l 24 58 . 20
FEARAE (P [ 2B AT ), SRR AR 42

K& R (P R B2 K 5 Mm% GE 3
Ji) U2, 5 2 LA G ) D A4 A I 4 i AR B R
B4 (2021 Jif) YU,

LI Fsf 1) Ay 4 BRI 5% 5L 4 (GEF ) 165 1 10 b %
Pk R I 20 HER ge— Wi g 1], 5 A T
K [E 25 JH A R — 2, BR8N 1 A
ISH.2H 12H.3H 14H.4H20H.5H
14H.6H 18H.7H24H.8H 2H.9H
16 H. 10 H23 H. 11 H27 Hf 12 A 15 H.
22 HEFERLE YR ZFHEMEERST, R
Shannon-Wiener!"" #8831 1118

S
H=-)" PP,

KR ZREERREL, S HRVELE (1Y), PE
TFN i B ARTE TR L] (%) . HIE
K, SEREE Z RO HEB)N, S0k 2
FEPERRE N

YIFp 38 5] FEEFE AR Ge 1T, A& FE Shannon-Wiener
FERELR 111 Piclou $45) B 40,

E = H/Hpax; Hpax =InS,

KR 5 T8 5, BN W) Bl 22 B 48 8L,
Humax 9 22 FEVEFE B e KAEL, S 0 ) FloRp 288 5 5
()s

Simpson JLIEFREL:

C= Z;l P,

K. RS EFR 2L SR ECE (1),
PJE T i WA ARAE 23RN B A9 (%) .

3 HREHSMH

31 IMARR AW A RE S K
3148 H,sJm 7 H 19 R 57 (3 1), Hrb, i8)E
H S 2808w £, 4t 26 F, (5 28R 501 45.61%;
HR w48 H, 3 12 F, & 5 2R 21.05%.
ME BRI 8, B 18 FF, S A B
31.58%; 20 1 23 Filt, i 40.35%; ik 547 7 Flr, o
12.28%; H 1% 5 1/, S B L 3 W8 (Oriolus
chinensis); 25 1 Fh, K2 85T (Asian dowitcher);
ik 5 B A S A7 4 K, Oy KO IF W (Chlidonias
hybrida) . WL (Actitishy poleucos). JK & % b
(Tringa brevipes) . 21 B 1A 55 (Lanius cristatus), 5
7.02%; 2 5 R 5 2 F, 415 5 (Bubulcus
ibis ) A (Ardeola bacchus), 5 3.51%.
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®1 RIPFXAREFTHEIE SN

B/ R -
Yrkh g R A % 5E  wE A% Mt/ R
— . {3544 H Coraciiformes
(—)ZR 5%l Alcedinidae
1. M35 38 Halcyon smyrnensis | R 3 4 7
2. BE {1 At Ceryle rudis R 1 1 1 3
3.3 m A5 Alcedo atthis R 2 1 1 4
4. %353 Halcyon pileata R 1 1
.. #5J¥ H Gruiformes
(Z) PSR Rallidae
5. 229K Gallinula chloropus R 2 2

6. K IRRIE Gallirallus striatus R 1 1
—.. 8% H Charariiformes
(=)f%F}Charadriidae

7. I8 Charadrius alexandrinus W 40 9 49
8.5 1 VM Charadrius mongolus P 104 16 237 39 396
9 B WEVME Charadrius leschenaultii P 2 3 5
10. K BEE Pluvialis squatarola w 2 7 8 3 20
1 l.ﬁﬁfﬁgPluvialisfulva W 16 16
12 K338 Vanellus cinereus W 1 1
(P9) KA Laridae
13. 2T WEWS Larusridi bundus W 26 350 376
14. JKRIFRY Chlidonias hybrida W.P 3 3
15. 218 5 #HeRkS Sterna caspia R 400 400
(1) 7878+ Scolopacidae
16. FANERTEE Numenius arquata I W 3 12 21 16 52
17.75 78 Tringane bularia W 36 26 40 54 156
18. 1 ¥I78 Numenius phaeopus P 64 71 107 52 294
19.0Li% Actitishy poleucos W,p 4 3 4 11 22
20.Z1 78 Tringa totanus w 33 12 60 132 237
21,5 Tringa stagnatilis W 13 12 39 64
22 BGVEEY Calidris alpina W 8 1 9
23 M Tringa glareola W 12 6 7 25
24 SUMETS Xenus cinereus P 1 8 9
25 A WERERS Calidris ferruginea W 13 13
26~ Calidris pygmaea 1 w 1 1
27 LLERY Calidris ruficollis W 1 1
28. K B8 Tringa brevipes W.P 1 1
29 . #niG Calidris pugnax W 1 !
30.BERIERES Limosa lapponica P 1 1
31 ERTES Limosa limosa P 2 2
32 2 BERB Limnodromus semipalmatus Il A% 1 1

Vd . H%JE H Cuculiformes
(75)#:A8F}Cuculidae
33 \FE¥:8Y Cacomantis merulinus R 1 1
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BB -
Y LRI Ji& B A = P e e Bt/
T, %% HPasseriformes
(-£) 177 F Laniidae
34 ¥E A 55 Lanius schach R 3 3
35.41 1A 57 Lanius cristatus W.,P 1 1
(/\) #5F Turdidae
36.5% 58 Turdus mandarinus R 1 1
(JL) #HE A} Oriolidae
37 BRI Oriolus chinensis S 1 1
(-F) #45 FiMotacillidae
38. W28 Anthus richardi W 4 4
39.21M628 Anthus cervinus W 5 5
40. 2238 . Dicrurusm acrocercus R 5 5
(-F—) B B FlCisticolidae
41 K ke B ¥ Cisticola juncidis w 8 8
(-+=)8%%Muscicapidae
42 #548 Copsychus saularis R 3 3 6
(+ =) IR SRl Zosteropidae
43 K& LRG58 Zosterops simplex w 8 ]
(-+14) &R Hirundinidae
44. KM Hirundo rustica R 30 30
(+I0) AL FH(Dicaeidae)
45 R KAL S Dicaeum cruentatum R 3 3
75, 53 H Pelecaniformes
(+75) 8%%} Threskiorothidae
46. 15 EE % Platalea minor | W 20 66 86
47. A EE% Eurasian Spoonbill 1 W 1 1
(+-t) ¥ P} Ardeidae
48. K15 Ardea alba R 52 44 60 87 243
49.11% Egretta garzetta R 102 87 154 136 479
50.4%% Butorides striata R 3 15 1 23
513 Ardeola bacchus RW 8 2 2 16
52 45 % Ardea cinerea W 3 1 7
53.2F75 % Bubulcus ibis R,W 38 38

547 ¥ Ardea intermedia W 2 2
£ BEJ¥ H Accipitriformes
(+/V) #8 %l Pandionidae

55.%9 Pandion haliaetus Il R 1 1
(+ 0 R} Accipitridae

56. K16 B % Butastur indicus P 1 1

57. & Circus spilonotus ] W 2 )

FE: TR TR RIS A0, TS R R AR S Y); R 5, SRS, WA S, PR S, V.S

32 BERETRBOH MEESEMWAETIE & WEMEE 6 FARMAGLRIAIGE 2), H
FOBER s, M S S s B S BRI E R A B 6 Fh 2 AR R g
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Ko, M B HEIY D S > 188 > 2 > if
B8 > B EC B R A
B>HE>SWESBESHEESHE. HIXN
WE R B E (57.89%), VLA T % 4 it i
% (72.17%), 1 i & Fh 28 (1.75%) A s 44 =
(0.06% ) #5705 T & Fh 2 FE = B4 (5.26% ),
T B N AR & A T34 7KF-(6.9%) 1

R2 HBRAMMKEZVEM QAR SHEESLKR

AEASZEAL FRFP RPN e B/ H B H%
iz 3 5.26 779 24.75
weE 33 57.89 2272 72.17
Ty 3 5.26 4 0.13
iy 1 1.75 2 0.06
g#e 5 8.77 16 0.51
ng & 12 21.05 75 2.38

3.3 BB RS T 5% PR
IR TN, R 3 ATHL, FRLHEFA 8 Fh,
10,35 21 80148 ( Charadrius alexandrinus) . 5% 1 VP18
(Charadrius mongolus) . 5 75 Tringane bularia) .
) 55 (Numenius phaeopus) . 41 ) #% (Tringa
totanus). K H % (Ardea alba). [ % (Egretta
garzetta) . “F- 5% (Bubulcus ibis); HRNHME S
WU, FHIES . hAIES . R S R Bk
AR LRGSO, HFIES . ThAIEs . KA,
SRS . HE 6 R & F A LW Y (Larusridi
bundus) . Z1.W FHERS (Sterna caspia) . 215 . K
L S RSP, R IXIN 2016 4E44E )
PEsAMA 7 80, o nl RS U L0WENS | 21 E
JEWS | A EY . LLIAEY . R E A A E, Kb, KA
B 2 R B2 — AR DU RS R T R Y
5,

®3 MBOIMKEZRIEHQESEE ISR

= hi /% HE 7 H/% kE hi k% &7 o7 /% LA /%
Sy 16.86 1 2852 SN 3023 ZMEEEERS 2774 HE% 15.22
(S 16.53 HA 23.28 (S 19.64 AL 2427  LMEEMERY 1271
T 10.37 UNEE 4 14.43 T 13.65 I 9.43 EuRaai] 12.58
NEE 4 8.43 A 8.52 AN 7.65 AN 9.15 £IMENY 11.94
a5t 648  HiUE 5.25 UNEE 4 7.65 REHE 6.03 TS 9.34
g 6.16 I 5.10 NEE 4 7.72
I 5.83 AN 7.53

EAN 5.35

34 RIFXWEFHRSM MRS ER SR
1,243 4% TUCN(Ramirez2021) ¥ fé 1 2 . (%
AR AR Sh 44 5 (2021 JR) Y B R A AR
BN 5 FhRUED B LD RO AP XN 2016 4F58TIE
SR

PR IX N FI A TUCN B 5 ) Fh 2166, 4% S 1
(NT) 525 3, il & PR R G . 21 307G . 25
WEVERD; & fE (VU) 1 R, g 3527 i fa (CR) I
fE (EN) I 288 1R, 43 B AT W S A A SR
FEHE, [ IX 2 A S 28 Bl 5 A T 9 i iR
PEr s, EMRNKESERPELEIYAE
6, h MRS AR . FUIEAIES . 5. PR A
¥ AR, BRESRY LY SR

X PN 2R R 14.04%, 16T KB4 K F
(15.6%)1213, AN, IR A 1 AR 23 Bl X P & PR
TS EE RS (13 H) . K 58 (1 H) . R AL 2 mg
(1 F)3 M3, R 2016 455 LT AR E SR 2
bel BB 5k
35 SAMHESHEEFEANTKAHN @M
HIMEE R EFE,3AMKSFERL, A
28, S Ay W e, A 6 Ff . 5 285 ¢
1—3 .11 A 12 A&z, ¥t 300 H;5—7 H
/b, BT 100 LA 1),

AR AN ST S R, R ER
B, HEOFEAK3ISF617 H,KET 6 H
13RF EEi0EE A 16 F 305 R, KIET 5 H
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800 ok w1
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700 | |5s

_, 600} -
5 20 &=

= 500 e
] )
= 400 155
Eid L K
% 300 103

200

100 1°

0 0

1 23 45 6 7 8 91011 12
VRGO

BT B LLREAR I R M Pl 5 26 R 5 Hc AR e

TR BkEITF S 308 784 K, RIE T 5 H
9 R}, KBGO F SR 27 1442 B, KRBT 4 H
8 B, 4 MRATHIL SR BN LA 11 Fh, UHFERIL
SREI SR 24, UE FICRBI WS KA
5, AEKZRIC SR B 2EA 19 B, (LA TR0 13
M SAT 16 F . BELEFE SRS
AIREFR R A 3 N, (EAR R S AU
i, 7 0.09; VLB 5 502 ARk R i i, kol
K75, A EFRBON 0.16; 2= 53505 AR
ZHEPER B RAR, LR E R TREEMA
LK 4),

F4 2016 FHARIMNKEREMAETEEHEXZH
ik

FgUF MABUE 485 R R
HE 35 617 2.70 0.76 0.09
2z 16 305 2.07 0.75 0.17
Tz 30 784 2.22 0.65 0.17
&% 7 1442 221 0.67 0.16
4 3 i

2 b N 5 28 A ) 2 MR A TR 1 22 S
B, PSR b, RANBFEES>KE>ZF>H
=, MAE B RA0R b, MR X T > >4
F>R o N R B AR P XL TR
e AU, A7 T 5528 AR S 30 R A AT T Y 2k
e b, SRR SR AR R A — vl . WEKFTTAR, &
PSRBT RN, BoE IR 2, 342
J& s KRG e O XA R R 15 B, TR
iR I AR Sk /AT, N AR R | B A F
FRe iy, ST R T IR IR T 0 i 5 10, R 2R R4 b

B R B WA, 14 2 R Y P RE S B AR Ve
M4, MIFER R HiRBlRZE . fER 2, TR Sk
SR TG 5, PR DX P ) S 2RSS | Bl AR 3
AR AR . XA T N SR 2R AR
AAE L, ANTRIZE T R R O [R] A PR 348 B e,
WAER Z M4 25 B QAR i 3 1 21 34
I A T ) AR AN R A g B, I 1 2
PEASAAE DTN PR X ISR DL

P 0 A A SO R 1 e B EE R, T AR
MK TABRI S5BE 1, 18 BUFE =&
KATHEATIR PEA IR O, 843 £ 30 0 T BT oAk hy
CTR AR b, BT 2 2T A AR [ IR A Tl A S R S
RBVAF T . R IR A B AR X & B
LIRS KRS B | SR EY, S 2016 AEF A LT
AR NS RN TR <5 S ok S TNER %Y S ES & =R N
ol 8 B, LUFEAJHERS . RS EEE 2 M ER T K
B sh . Rk, B4 IX P R AR 2E
SR T ZP B R APKF, Al & R IS N d AR
T & 53 A 7KOF, XS, fR A X
P Z IR £, B TG R L s
Z, BB RGUERACE A T m, LG
) TAE AR 75 IR W g B, 56 3 5 2 Wi K23
PR, SR LD AMEBLANIG AL B 25 28 % A
[E] Ay 3000 73553 DX RN Ry 6 DX A 7 s W

SE K
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Avian diversity at Hainan Xinying mangrove national wetland park

ZHANG Xiaohai', LUO Lixiang’, CHEN Zeheng', LU Gang’,

HUANG Fulin', LI Fangyi', ZHAI Ruihao'

(1. Haikou Marine Geological Survey Center, China Geological Survey, Haikou, Hainan 571127, 2. Hainan Xinying Mangrove National Wetland Park,
Danzhou, Hainan 571799; 3. Duotan Wetland Research Institute, Haikou, Hainan 571216, China)

Abstract: In order to have a basic picture of the birds at Hainan Xinying Mangrove National Wetland Park in
Danzhou, Hainan, a combination of point counts and line transects was used to estimate the bird diversity at
Hainan Xinying Mangrove National Wetland Park from January to December 2016, and a total of 57 species of
birds in 7 orders and 19 families were recorded. Among them three species were recorded as Near Threatened
(NT) on the IUCN Red List of Threatened Species, namely black-tailed sandpiper (Limosa limosa), red-necked
sandpiper (Calidris ruficollis) and the bent-billed sandpiper (Calidris ferruginea); one species was recorded as
Vulnerable (VU), blue jade (Halcyon pileata); one species of Critically Endangered (CR) and one species of
Endangered (EN) birds, namely spoonbill sandpiper (Calidris pygmaea) and black-faced spoonbill (Platalea
minor), respectively, which are also listed as wild animals in Class I under state protection. There are six
species of wildlife at Class II under state protection, namely white-breasted emerald (Halcyon smyrnensis),
Eurasian curlew (Numeniu sarquata), Osprey (Pandion haliaetus), semipalmated sandpiper (Limnodromus
semipalmatus), Eurasian spoonbill (Platalea leucorodia), and white-bellied harrier (Circus spilonotus). The
number of birds tended to be in the order of winter > autumn > spring > summer, and the number of bird
species was in the order of spring > autumn > winter > summer. Birds were highest in number in January-
March, November and December with over 300 birds, and lowest in May-July with less than 100 birds. The
number of bird species (35), diversity index (2.7) and evenness index (0.76) were higher in spring than in the
other three seasons, while the highest dominance index was in summer (0.17) and autumn (0.17). The survey
found three species of birds for the first time at the park: the bent-billed shorebird (C. ferruginea), the grey-
faced buzzard (Butastur indicus) and the black-cushioned oriole (Oriolus chinensis), which are new records of
birds at the Hainan Xinying Mangrove National Wetland Park, but in general, the proportion of birds under
state protection at the park is lower than the national average, and the species and number of raptors are also
lower than the average of raptors distributed in China, indicating that the protected area is not rich enough in
species diversity and that the top taxa of the food chain are still lacking. This survey provides some data for the
next long-term monitoring and evaluation of birds at the park, and the reasons for changes in the global
migration of birds throughout the year were analyzed, based on which targeted conservation recommendations
are proposed.
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