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ABSTRACT

ABSTRACT

Keywords : shorebird migration, shorebird banding, satellite tracking, Kinmen

Kinmen is located on the edge of Asian continent and also on the middle
area of the East Asia Australian Flyway. Many resources of wildlife are
abundant and different with Taiwan, especially in migratory shorebirds.
Shorebirds migrate between breeding and wintering grounds annually and need
different kinds of areas and habitats for their feeding and roosting sites. In
order to get more knowledge of the importance of wetlands of Kinmen for the
shorebirds during their migration in the EAA flyway, we try to do surveys by
counting, catching and banding shorebirds to collect data for conservation

purpose.

Based on our survey results, we found the dominant species of shorebirds
in Kinmen were Kentish Plover, Dunlin, Greater Sand Plover, Grey-tailed
Tattler and Ruddy Turnstone. Some species were also listed in IUCN Red list,
e.g. Spood-billed Sandpiper, Nordmann’s Greenshank. The important feeding
and roosting habitats of these birds were located on our study sites. We
suggested all our study sites should be made out the Important Bird Area
(IBAS).

According to the collected records by banding and resighting marked
shorebirds in EAA flyway, we figured out the populations passing through the
Kinmen island are mainly wintering in north-west Australia, especially at

Roebuck Bay, and south-east Australia. The dominant species were Ruddy

X1
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Trunstone, Grey-tailed Tattler, Greater Sand Plover, Red-necked Stint and
Great Knot. The difference in migratory route between Kinmen and Taiwan by
shorebirds were some of them coming from Southeast Asia. We found the
Eurasian Curlew and Whimbrel migrated through Yellow Sea area and then

toward northern Siberia.

Because of the results during the three years of our projects, we propose
some suggestions in three parts:
1. Studies:

It’s necessary to keep collecting the marked birds that we banded and
flagged in these three years. It’s useful to keep get more information of the
migration routes of shorebirds.

2. Cross-border cooperation:

In order to improve the knowledge of the migratory shorebirds, we need
to keep cooperation with other study groups, especially in Xiamen. We will
plan to cooperate with Wetland Research Institute of Xiamen in waterbird
surveys in next five years.

3. Habitat protection, management and improvement:

After maintained the habitat by water controlling, we suggest it’s

important to keep to organize bird survey to monitor the effects. Then, trying to

reduce the disturbance of human activities.

X1V
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REAHFFRE QAL T4 2 & L BB LR EN P ELERE
Heorfh o S0 L 840 hLhs il B AR L B 75§ €4 hf
e

A B eiBAR Y TR AN ik L N T B A L B B adide
A5 @ 4% B /& (migration route ) - Skagens & Knopf (1994) #-g /s ¢ g & 1% b
BE o k&Y DR E A A (1) ¢ g iRiE (staging site) 0 iF 5 €
Bk pE R AE (74 B eDa e B (2) @i iR 4 (stopover site) v iF 5 L iFE
Prenip ey Bho {AT A 2 0 AR N A HE R R AR TS HDET
FUR S e B AR Y R Rr AHELT I WA EHork
#8(Limosa lapponica):B # g = i 3 > H I 5 B 72 bR A ok > LBl
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W25 Argos 7k 2 7k 81 & 1 (Ehgiobaia E SR
7R %k ¢ Argos CLS fr. http://www.cls.fr/html/cls/reseau_mondial_en.html

PAaRE ) IR FAAFESRFLATEBMP R A B Y
H¢ g ZARE* (03 Microwave Telemetry Inc. §= North Star Science and
Technology, LLC (North Star)% % - d 3% Microwave Telemetry Inc.#t4 # & 3R
% PTT(Platform Transmitter Terminal - 5 ¥ =4 54 F) o] - R 5 517 3 §
i * (Hassell 2007, Watts et al. 2008, +& 2010) » F]* A& 7 &4 * Microwave
Telemetry Inc. 2 & ehigrh #F 4R E o (T4 5 5 H AT P 5 18 Mf A5 E R £ o
SO A SRS [ EUF Vb SRR AFRRIED
FEFHFE  FRBOF IS NG FIRAE (Hassell 2007, Watts et al. 2008) -
IR er;l oy 2 4 T 4E o~ 5N (Battley et al. 2012) -

fed W EEFHBLUNFREALOEERE (BAZTEME D S 220
5009 ™ Finde ) s AR TR DR RE 0 FlH o PR R - g P < A
BHPFFE ¢ F XA DEE BB S R4 F A E Z (Higuchi & Pierre
2005) » AL HE R R C 3 205 S EFELEBREFTT ol H R
&4 ~ -k & % % (Higuchi & Pierre 2005, Hassell 2007) » Rp 73 L & 5 2 & ¥
%o BE (R 2-6) » el &Rt vk h s &5 238 > sk 38
(B2-7) ~ FFF - RAEE > 7 AP 6 Toenh S A dies MG ¥
‘> %+ B) (Higuchi & Pierre 2005 )
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o PREFALBMHA DHE R PR R

TRESPELIBMAIDERY > RBEAFFIHFELTRNEATH £
3 =~ ¥748(Eurasian Curlew Numeniusarquata) -~ 2=§§(Far Eastern Curlew

Numeniusmadagascariensis) ~ * ) #8(Whimbrel Numeniu sphaeopus) ~ |- 1] #§(Little
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AEREHNEL 2T

FEREED L P EkERL

i 2
.‘ﬁ, =

ERid RE ®Y
No #=%#% & 2 3 45 6 7 8 9 1011 12
stk im x %m

FevB#  |Anatidae

1 ®B<9"8 |Anasfalcata SN 1 2

2 AH Anas penelope R 1 k 442

3 ¥ %§  |Anas zonorhyncha PN %k %k % ik 246

4 FEHwE  |Anas clypeata A 1 * 88

5 ¢ h'§  |Anasquerquedula A 1 * 1

6 % Ev"g |Anasacuta LI 16

7 /}’k*§  |Anascrecca N 1 * * * 209

8 FIREJR |Anser fabalis Y 2 1

9 | hEEE |Aythyafuligula T % % 1
A Phasianidae

10 k5 #  |Phasianus colchicus 31:&4& ~ * 4 1
%?;ﬂ? Podicipedidae

11 | Ba% Tachybaptus ruficollis | ¢ ~ % % * 97

12 %R%  |Podiceps cristatus LI ¢ 162
B Ciconiidae

13 2 Ciconia nigra R 2 %k * 6 Il
484 #  |Phalacrocoracidae

14 873 Phalacrocorax carbo % ~ ¥ % % % | 1863
Ko Ardeidae

15 5 ¥  |ixobrychussinensis %/ ~ 7 ¥ * 2

16 E%‘ Ardea cinerea EINE | % % 198

17 <9 %  |Ardeaalba IR * * 242

18 ¢ v ¥  |Mesophoyxintermedia * ~ % ¥ * * 10

19 B9 g Egretta eulophotes 6 ~ #f * * * 43 1l

20 i@ § Egretta garzetta g% * % % % ik k% 738

21 % Eﬁg Bubulcus ibis g8~ * % % % 5

22 # 5 Ardeola bacchus FYE R % % 2

23 %% 5 Butorides striata @~ A 1

24 % g Nycticorax nycticorax | § ~ ¥ k k k % 23
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ery BE R
No *#=%¢ 2¢ 2 3456789101112
stk i x %

B Threskiornithidae

25 0 %§ Platalea leucordia # ~ * 2

26 2 HEY Platalea minor L 2 * * * 15 |
B¢ Pandionidae

27 @ig Pandion haliaetus 24 kikik ok % %k ok 64 I
)g'fl Accipitridae

28 23 Milvus migrans &~ A * 1

29 A {g‘f Butastur indicus AN * 6 Il

30 & Buteo buteo LI 1 * * 3 1
&4 Falconidae

31 %4 Falco peregrinus I * 1

32 k4 Falco tinnunculus N * 1 1
gt Rallidae

33 0 AR Amaurornis phoenicurus: ¥ ~ ¥ * 20

34 kFRH Gallinula chloropus AR 4 % 53

35 0 & Fulica atra s g 9
Hf Charadriidae

36 ] #@ Vanellus vanellus &~ f * 1

37 A mA Pluvialis squatarola g * Xk k * * % %k 1201

38 % T & £ @ |Pluvialis fulva N 1 * RS * kix ik 281

39 5+ Charadrius mongolus i ~ #f % %k % kikixk: 172

40 4 E Charadrius leschenaultii: * /i ~ # % 3k %k kk % %k % 3235

41 4> % F M |Charadrius alexandrinus: ¥ ~ ¥ %k k ok %k k %k % 6116

42 I EBHHE Charadrius dubius LNECIE %k 40
i Haematopodidae

43 51 Haematopus ostralegus (/% ~ % sk kiskiskik %k % kiskik 643
£ i Recurvirostridae

44 % &8 Himantopus himantopus | ¥ ~ # 4 * E RS 73

45 & Wi Recurvirostra avosetta i ~ #+ % 18
P Scolopacidae

46 & 38 Xenus cinereus @~ A 271

47 538 Actitis hypoleucos T8 X ko ok ok 54

48 v I8 Tringa ochropus £ 9
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e 3
RS

i —
4rY BE ®Y
No ¥=% g2t 1 4 5 9 10 11 12
ek x Bx
49 1§ X8  |Tringa brevipes AN 1 * %k %%k * 1045
50 #438 Tringa erythropus # A * * 6
51 § &3§ [Tringa nebularia (N %k k% 527
52 | § 3§ |Tringa stagnatilis R * * 69
53 JEx§§ |Tringaglareola R * 2
54 7 X3§ |Tringa totanus EENE * * 527
55 ¥ 1748  |Numenius phaeopus R | * * 1364
56 = "1738 |Numenius madagascariensisii% ~ # ¥ %k * 4
57 ¥ "4738 |Numenius arquata R * £ S k)% 1038 Il
58 m k38 |Limosa lapponica o * |k * |k 79
59 % {8 |Arenariainterpres EREN I S S RS * % 1685
60 < ;%48 |Calidris tenuirostris i~ A %k k% 273
61 %Lk §§ |Calidris canutus & - ff X 10
62 = 7% §§ |Calidris alba £ 4 * * 1347
63 %59 #§ |calidris ruficollis A * * 2806
64 & i % 3§ |Calidris subminuta & A % 2
65 4 k%38 |Calidris acuminata NI | * % 15
66 2 "% |Calidris alpina & A * * % % k4202
67 %% i} i§ |Calidris ferruginea A %k 25
68 %378 |Limicola falcinellus & A * 72
69 (X EJg  |Limnodromus semipalmatus i - # * 1 1l
70 E%38  |Eurynorhynchus pygmeus i - fF % 3 1
71 # <38  |Tringa guttifer # -~ A * 7 1
72 9§ Gallinago gallinago 1 * * 2
# @4 |Glareolidae
73 %@ Glareola maldivarum ERNE ¢ 67 1l
W Laridae
74 =¥ [Chroicocephalus ridibundusi % ~ & % % 552
75 2% |Saundersilarus saundersi i ~ #F 2
76 -] #%  |Sternula albifrons A I 71 1l
77 A # 38 [Sterna nilotica & ~ A * 93
78 2 . % ¥ |Sterna sumatana PR 2 20 1l
79 £ Larus argentatus LN 25
80 %4 # ¥ [Hydroprogne caspia g % k ik *x: 592
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ery BE R
No #=<¢ 2¢ 12 56 7 8 9101112
stk i x %

81 |} £ & % |Thalasseus bergii i~ ffF 4 1
“4:8%  |Columbidae

82 4% * |Streptopelia orientalis LI % * 3

83 =g Streptopelia tranquebarica i& ~ # * * %k 10

84 % Columba livia @ * 35

85 Ik 148 |Streptopelia chinensis AR %k %k ik ok * % 131
HFE#  |Cuculidae

86 = #1448 |Cuculus micropterus WA 2

87 wkfh Eudynamys scolopaceus % ~ # ¥ * 9

88 7}%1;*9\&”,%;3% Centropus sinensis PN X X k 16
#& #F  |Apodidae

89 /] @ &  |Apus nipalensis FNE 1
FLEF  |Alcedinidae

90 ¥5 Alcedo atthis T ¥ * 16

91 Z#%  |Halcyon smyrnensis FANE 1 29

92 miIFH  |Ceryle rudis AN 1 15
¥ #  |Meropidae

93 & rizd% 7. [Merops philippinus FANE | %% 60
£ Upupidae

94 fi Upupa epops FENE I INT I 3 PO S * sk 14
B¥#  |Laniidae

95 % & ia¥ |Lanius cristatus N 1 1l

96 iz % @¥ |Lanius schach g% * ko ko k% ok 34
¥ &4 |Dicruridae

97 + ¥ &  |Dicrurus macrocercus | % 4
138# |Monarchidae %

98 2 #: 3 38 |Black-naped 1
B Corvidae

9 I+ Pica pica T 57

100 258 7§  |Corvus torquatus PN % 126
T &F |Alaudidae

101 2% |Alaudagulgula FAN 1 * 5
&L Hirundinidae

102 # & Pacific swallow AN * * 8
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No *¥=¢ 2¢ 123456 789101112
stk i x &x
103 73k Hirundo rustica FER % kikisk ok 251
J}i‘]“g # Cettiidae
104 ‘22 4t} |Cettia diphone A * 3
LR Pycnonotidae
105:9 & & Pycnonotus sinensis PN %k kikik kiskik kikik: 145
- Phylloscopidae
106 44 fr#  |Phylloscopus fuscatus i ~ # ¥ * 1
107 % fh %Fl’ﬁ Phylloscopus inornatus : % ~ 7 ¥ %k * ik 18
108 t&#“ ¥}  |Phylloscopus borealis % ~ 7 ¥ * 1
Sk PF |Cisticolidae
109 *u’?ﬁ%ﬁ Prinia flaviventris N %k %k %k %k ok % % 26
110 %%E;Va‘%g Prinia inornata CAN 1 k% kikixk o kikix 23
g Muscicapidae
111 %748 Muscicapa dauurica (i ~ % ¥ * * * 1
112 848 Copsychus saularis FERE 1 * EE S ik ok okik ok ok 46
113:% k48 Phoenicurus auroreus % ~ 7 ¥ k k ko k 28

114 £/ Monticola solitarius 503 %

B Turdidae
115 2 Turdus merula AR | * * 5
116 v "8 Turdus pallidus IR * 1

TR Timaliidae

117 ~ ¥ %k  |Garrulax canorus g * 2 1l
Y Zosteropidae
118 % &p Zosterops japonicus g% * * % k ok ok ok ok %k %k 181

R Sturnidae

119 ~ & Acridotheres cristatellus: % ~ ¥ kisk kisk kikik kisk ik xik: 681 Il
120 24+ & |Gracupicanigricollis % ~ # % * 1
1485 Motacillidae
121: & = § 4§48 |Motacilla flava i~ ¥ % k% % % %k 15
122 % %848 Motacilla cinerea HAN I * % %k 4
123 v 4§48 Motacilla alba g%~ % %k % %k 19
124 #8508 Anthus cervinus N1 * 1
125 #t58 Anthus hodgsoni EHE Ak 1
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ery BE wT
No *v=<¢ . 1 2 3 456 7 8 9 101112
R x A%
g Emberizidae %
126 2% ¥  |Emberiza spodocephala * ~ ¥ * * * % 51
(3o Fringillidae *
127 £%27%  |Chloris sinica AN % 2
FEF  |Passeridae *
128 ﬂﬁ‘»/& Passer montanus g% L S k koikiskik %k kixi 170

£3-424 128435433 £ %

TR : 27
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Yo | P2 g% we L gFFE &FAE(ER ¥ OF
% | ¢ * B i 7
Cl4 | ¥4 Ardeidae
95 | 2 ¢ ¥ Egrettaeulophotes  Chinese Egret W~ A I N I
4
Ci15 | 4 Threskiornithidae
112 | 2 % #  Platalea minor Black-faced N2 A2 I
-1 Spoonbill
C21 | tgf* Charadriidae
167 | A @  Pluvialis Black-bellied LRI 1 R 1
squatarola Plover
168 | = T Pluvialis fulva Pacific A2 L I
& paig Golden-Plover
169 | % = 8 Charadrius Lesser W~ A N
mongolus Sand-Plover
170 | 487 Charadrius Greater NI ¥ AN iE
leschenaultii Sand-Plover N
171 | 4 > % Charadrius Kentish Plover ¥~ & ANEEIT 7
o] alexandrinus X
174 | - %3  Charadrius dubius  Little Ringed S A A T
i Plover T 1 &
C23 | & %48 Recurvirostridae
1&
177 | B ¥/  Himantopus Black-winged IR | YEF R
himantopus Stilt
178 | » #§ Recurvirostra Pied Avocet i~ A NG 1
avosetta
C25 | 384 Scolopacidae
180 | » #£ 4§ Xenus cinereus Terek W~ A s~
Sandpiper
181 | #4538 Actitis hypoleucos Common ¥~ 3 A E
Sandpiper i~
182 | v "% Tringa ochropus Green A2 N2
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8 Sandpiper
183 | & ¥48 Tringa brevipes Gray-tailed LN | I
Tattler
185 | #4538 Tringa erythropus ~ Spotted i~ A I PEURY
Redshank
191 | # X3§ Tringa totanus Common RN I 1 AN E -~ F
Redshank
193 | ¥ 948  Numenius phaeopus  Whimbrel Ao N LTI
197 | =& 3§ Limosa lapponica Bar-tailed W~ A WA
Godwit
198 | #» %48 Arenariainterpres  Ruddy CARNV I LR QLI
Turnstone w7 E
199 | < %48 Calidris Great Knot W~ A W~
tenuirostris
200 | ‘=*L7%  Calidris canutus Red Knot W~ A W~
i8
201 | = ®;% Calidris alba Sanderling A2 g o d i s 3
i8
203 | =%37%  Calidris ruficollis Red-necked W~ A NI DE R
i8 Stint
209 | 2#2;% Calidris alpina Dunlin W~ A IS WA I
i8
210 | ¥*# /% Calidris ferruginea  Curlew W~ A AN |
8 Sandpiper
213 | 738 Limicola falcinellus Broad-billed @~ I I 1
Sandpiper
214 | % %9378  Tryngites Buff-breasted - b
subruficollis Sandpiper
C27 | %4 Glareolidae
229 | # @ Glareola Oriental IR A I RN 1
maldivarum Pratincole
C29 | ¥# Laridae
232 | 27 % Saundersilarus Saunders's Gull # A oS AFE AR
saundersi
249 | % /5 #  Onychoprion Bridled Tern # ORI 1
¥ anaethetus
251 | -] # % Sternula albifrons Little Tern TN W~
252 | #7 #  Gelochelidon Gull-billed Tern i ~ #f WA
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# nilotica
253 | %/ #  Hydroprogne Caspian Tern I TN
¥ caspia
256 | 2 *L#  Chlidonias hybrida ~ Whiskered Tern i ~ 7 % EEE
#
257 | =## Sternadougallii Roseate Tern T N I
258 | £ #% Sterna sumatrana Black-naped T N I
Tern
260 | B & Thalasseus bergii Great Crested S AN I
4 Tern
KR53 Y FARTEFE2 T? FARTEFEHHEBLR§,TF 0
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