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Abstract: Tracking the migration of migratory birds is an important way to understand the annual cycle of
their life history. The Whimbrel (Numenius phaeopus) is widely distributed in the world, with a lack of
tracking studies along the East Asian-Australasian Flyway. In February 2018, adult Whimbrels were captured
in Broome, northwest Australia and were deployed with platform transmitter terminals (PTTs) or Global
Positioning System-Global System for Mobile Communications (GPS-GSM) tags to explore their migration
timing, migration routes, and the locations of stopover and breeding sites. A total of 6 378 records of
geographical locations with higher than 1 km from seven individuals (three with PTTs and four with
GPS-GSM tags) were used for analysis. We defined that birds stopped migratory flight when there were at
least two geographical locations within 25 km were recorded in over 24 h. If the data before or after the
critical time were absent, the median of adjacent values were used as the inference value. The migration
duration was defined as the number of days between the date that birds started migration and the date that
birds arrived at migration destination. The total stopover duration was defined as the sum of length of time
that birds stayed at all the stopover sites along their migration route. The great-circle distance between two
adjacent stopover site was used as migration distance. Results shows that during spring migration, the
migration duration was 36 + 4 d; birds spent 23 £ 2 d at 1 - 3 stopover sites; the total migration distance was
9795 + 346 km (n = 7, Table 1, 2) in spring. The breeding sites of Whimbrels were located in eastern and
central Russia. The latitudes of breeding sites were similar among individuals while the longitudes of breeding
sites greatly varied (Fig. 1). In autumn, the migration duration was 90 =+ 27 d; birds stayed for 79 + 29 d at 2 -

4 stopover sites; the total migration distance was 10 101 + 520 km (n = 5, Table 1, 2). Stopover sites were
widely distributed in coastal and inland regions in East and Southeast Asia during both spring and autumn
migration. Most individuals used the similar migration routes in spring and autumn. All the individuals with
tracking data for a year used the same wintering sites as the previous winter (Fig. 1), indicating that
Whimbrels are highly faithful to their wintering sites.

Key words: Whimbrel, Numenius phaeopus, Migration route; Migration timing; Stopover sites; Australia;
East Asia-Australasian Flyway
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Fig. 1 Migration routes and major stopover sites of Whimbrels
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Table 1 Migration timing and distances of Whimbrels

MAZR 5 Individual number T BRvi)
1 2 3 4 5 6 7 Mean (SD)
B EI (H-HD
Wintering ground departure date (Month-date) 419 4-20 17 419 4-18 420 4-18 419
F{Z R Spring stopover duration (d) 21 20 24" 24 22 21" 28 23 (2)
FAETHM AR (H-FD
Breeding ground arrival date (Month- date) 5-23 5-23 5-25 5-23 5-26 525 61 325
BT H I CH-HD
Breeding ground departure date (Month- date) 727 86 83 17 7-16 7-23 731 7-26
K Z {2 8 Autumn stopover duration (d) — — — 58" 112 44 102 79 (29)
FlIAEAHHE (H-H)D - _ .
Wintering ground arrival date (Month- date) 10-12 9-28 1125 o-18 11-23 10-22
F AT HEM K Spring migration duration (d) 34 33 38" 34 37 35 44 36 (4)
KEIT K Autumn migration duration (d) 77" — — 73 130 57" 115 90 (27)
FHZTHERE S Migration distance (km) 9782 9483 9615 9697 10616 9690 9679 9795 (346)
K ZEEHERR B Migration distance (km) 9822 - - 9701 11124 9995 9 866 10 101 (520)
* FoRHEWT{E . *: inferential value.
F2 FHESKEERMAMEREBEKE

Table 2 Stopover location and duration of Whimbrels

FHZ=iT4E Spring migration

K Z=TAHE Autumn migration

N >
MA G 5 (25 Bk 1 2 i)
Individual F 8K EL 15 Q)Efg'ﬁ RO E:'J)Edi
Number  Stopover {Z B b Stopover sites Stopover Stopover {Z 8 Stopover sites Stopover
times duration times duration
! ) B AR B X 5 3 WP WigEns CHEAERe) A0 8 i X P
Pudong New District, Shanghai Tomponsky District, Sakha Republic, Russia
WA A E T 19 IR AR E T 46
Dongying City, Shandong Province Dongying City, Shandong Province
1P Je 74 . B 5 B P A LA B
Wajo, Sulawesi Selatan, Indonesia
) 3 A L 10 i LT M 1
Zhangpu County, Fujian Province Xingcheng City, Liaoning Province
LA B ) LT A4 5L 9
Huanghua City, Hebei Province Pingyang County, Zhejiang Province
AL T . PRA LT ,
Shuangliao City, Jilin Province Zhongshan City, Guangdong Province
5 , AT " _ RRERE ’s
Jinjiang City, Fujian Province Shishi City, Fujian Province
W5 BR XARPRIC 72 B P X
Horqin Zuoyi Zhonggqji, Inner Mongolia 12
Autonomous Region
TR R P Wrgtng GREZER) JLAIEZE X
4 3 Xiapu County, Fujian Province 9 4 Verkhnevilyuysky District, 2
Sakha Republic, Russia
LT S LT A .

Zhuanghe City, Liaoning Province

Gaizhou City, Liaoning Province




6 3 HOCHRAE . ZRAE RO P ME A 5 5T ) X g R A B <781 -
gR2
FH T4 Spring migration K ZT 4 Autumn migration
N >
(NENITRE, (2 5 5B
Individual 58X EL B f# %ﬁdi S R CET - 1% )Ed];
Number  Stopover {E & Stopover sites Stopover {5 B Stopover sites
times Stopover times Stopover
duration duration
I A 5 0 VLA 2 .
Mulan County, Heilongjiang Province Lianyungang City, Jiangsu Province
EI S 8 4 A B P 00 L ”
Bombana, Sulawesi Tenggara, Indonesia
S | bmmEmIK 2 o EEIBBMR RGN ;
Chongming District, Shanghai Karaginsky District, Kamchatka Krai, Russia
1 S i 5 n 2 5 X 5 7 2 - 1 ) 4 41
X %
Ust-Bolsheretsky District, Kamchatka Krai,
Russia
AT L4 T 5504 .
Manus, Papua New Guinea
TR I b 45 2R B M) 2 R [X 9
South Alligator, Northern Territory, Australia
6 ,  RTERIER o ,  WENREEANCAMKREREK
Xiangshan County, Zhejiang Province Okhotsky District, Khabarovsk Krai, Russia
LTI 0 LA .
Dalian City, Liaoning Province Fugqing City, Fujian Province
; ,  AmEAmED ] o DBETE 1
Tainan City, Taiwan Province Mundok, South Pyongan Province, North Korea
A8 K » VL3544 K 2
Xiangshui County, Jiangsu Province Xiangshui County, Jiangsu Province
R WpEs CHEEERE LA E 4ERD FEMALEATHL T4 Bulacan, Philippines
I X 21
Verkhnevilyuysky District, Sakha
Republic, Russia
R P 5B A TC A i3

Wajo, Sulawesi Selatan, Indonesia

* HEWHE; - JCIkWisE. *. Inferential value; -. Uncertain.
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No.1 F1 No.7 7EmgiLAALIT i F2 R A [ — AbiE
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TSR T B K R K (112 D, Hod,
E SIS BT 74 doNo. 6 FIRKZEE A
I (44 O, BRLLITE MEAMEREMHH
BEK (&1, 2.

3 Wik

KI5 SR Z=T T REL B 8] £/
ASREE R BT BRI DU 0 R Dy BB )
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R (Nilsson et al. 2013) . AWFFLEY, 1EK
RSP B 2 P rh AR 785 PR 2 ZR A A P AN B R
FITHERN KB =r2 —, X5 RKEHMESH
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2019) FIENEKESH (Johnson et al. 2016) ]
HORIES AR IT I B LR e FE . 7
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EATI R A A B 22 R OR . AT TR IS
TERGFRRBAC,  E N5 R BT 1 v A 7 P A&
HfEFRIERYIL (Johnson et al. 2016) , TIFEIK
By BHA R R R B IR A A B ER (2 10°
N) (Carneiro et al. 2019) . ITHERE BEME
B R IR AE S B P 8 FUEPERT 8] 60, M52
M A HIEAEH . (Hedenstrom etal. 1997) o &
KA 2 R SRR B 2 5, ATREE
AT 5T I R S 5 TR UK B AR I & K B I R
FR 785 25 2% FURK 2 3 A6 ol B2 A7 AE 22 e ) SR DR 2
—o BEMKFETHEETHHEZESR (WRR
At TAHTFEH A BT ED Mo & HIT
HEHE (Kemp et al. 2010) , & H KITHIRS
A B T AT B AT B T % 2
PUTHEEE. 7o, AFEMERAESZESR (A
HOPIRFESE ) ] RS M 5 2= AIRK 2= (1) e
FE o 3Pl 2RI AT, R ) J kR
B DA R #8050 () b s 52 me o ) B HE H FE AT
¥ (Kiat et al. 2016, Verhoeven et al. 2016) .
TR 505 AN [ BR R PR A 25 R0 A S AR AU LU
AT A 3R I A SR AN I A R R ) 22 S 42
Ak .

KB Rl — M A F AMEE RS AR =]
DU AR AR B SE AN R R84 (Klaassen
etal. 2010, Vansteelant et al. 2017, Briedis et al.
2018) o KR 73 IS A ALE B AR I 2= (L 4k
FEARL,  HAK R AR 2R B R i I XA
58 {H No. 5 MERIFEKMZITHERR AT T4
ANTA) s HRKE DA B B2 i 2f 1 15 7 P
AR AR E T LR S5 0 8y, AR Ak
BN T HEFITMER LR M, H—F 1L
PRAT R EF AT . XA RE S5 ANFIZETT AR
B ERA R, Wb E T T s, F)

T AT RS A B XU S5 (La Sorte et all.

2014, Briedis et al. 2018). #4h, No. 5 fZ5H
A TR A R, 5HARNMAM R RE,
SRR e Tt — Pt A .

AT TR 32 T R - KR 7 P 6 5K
X AR HESE RS . AR 2 DL B 1

P58, AT RAZYI M B ORI AL T K .
AT, A D 58 AT I i AE 1 2 A
PRSI B E— R A, X 2R B AR A
A B AR S R . BEARE R B RIS
H [F] A, (HILETEH /- Amya R, A
[F) AN [R] P S 245 FEE AR ARL, (R 22 FE AR 22 80K .
BT R RS ELE 2 AR B S, H ATIEAS
TR G b S B A R R

KEE B e RATIHFE R ERe R, RIS
KRFELEETFHTHZAR R LB E
(Adriaensen 1990) . HHAA)7S B A Hb 5 (1)
BTt W ATHIIE S R BFE T A S K
T RKE, 45BN ERTHESERT
2, XU RS £ R A ) e B AR BN L
FETHE ATIRE R REZENEM. A, X
TIRZ KIS %S, BN TEAE I ) RS
Gy I A2 AR a2 i () (Hedenstrom et al.
1997) . HRIBAERFHIKERITEE T2
DB RATER— R, BTN A R (A
ST — L b, XM X TS
BRI T RIS B R B AN AR O . AREAT
T, FERW-BORRI A% &L KX, FHIES
FETHEFF BRI 2 0 AT TR 2R B W s i
S IR DX, G F e B TR K P 45 kb 22
T E AR LI, I [ AR ARV
DO A A ) R AP AR SR E o I AER, 2R
TSV T 1 [X 52 B ME R o FE ] B L R SRAEI N AR
NKIEB R IEE 2 b, WS R
IBILA ™ HE (Hua et al. 2015). fi& & ki %
FEHE . ST AT B AN A M 2 4o HL e B ) AR v
SEAEFEIH, AR AR DX A A 2R BB AL
H AT BERHE S WL GG T R B A e, 4ERR
% B TEAE I 265 1) 56 B 1t A2 A PR AR E )
BOM ORI ERT AL, 4R A s
FUAH UL S 2018 A P Ly By 7125 22 [4] AT HF 41
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