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A% Clo 19O BB EEEh T3 (AXFENE 199). ZD> 5L ¥ - 7 F Y HIL,
FEUROM, L ¥RRMTHS. Fk, ThEDOVF - FF Y HOBHRKIZOVLTE, ¥
BAROERA &V HESTEDITNS (1B 1997). -
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Table 1. Correlation coefficients (R) in the simple linear regression analyses using migration
variables in relation to year. Parentheses indicate sample sizes.

L As ] ®EZA A BiE ESMBAAR £H3Ae%R
First Last Firstdateof Lastdateof pauon of Total days the
obs%r;zhon obs%r:t:;tlon staying peer?od ;tgx}"lm stopover s%eb?e&:v\:das
#IH AYAFFY 0.31 041 0.74 0.49 0.30 0.28
spring  Charadrius mongolus 7 . 6) (7 (W) (Y] )
¥aylal¥ 0.52 0.37 0.74 017 0.61 0.68
Arenaria interpres @ @ @ @ @ @
PR 0.76' 0.06 073 0.09 0.56 0.59
Calidris ruficollis @ ) ©) (3] (%) @
NTLF 039 0.09 0.78" 0.14 0.60 0.65
C.alpina @ @ @) @ (Y] @
TAT7 o ¥ 0.66 0.71 0.86" 049 092" 0.86~
Tringa nebularia @) ©6) 7) (Y] 7) 9]
*TVF 049 091" 0.22 0.69 0.70 0.59
Heteroscelus brevipes 7 (6) (Y] (7) 7) (7)
%Ki AYALFFY 0.19 0.55 0.42 0.62 058 0.63
autumn C.mongolus ()] 8) (8) 8) 8) 8)
L+ 0.83" 0.04 0.29 031 0.49 0.46
Pluvialis fulva 8) 8) ©) ©) 8) @8
¥aylal¥ 0.17 0.28 0.29 017 0.12 0.08
A.interpres ® - 8) 8 ® ®) 8)
THTII¥ 0.52 0.14 0.18 0.11 0.02 0.05
T.nebularia 7) 7) (8) 8) (8) (8)
XTIOX 0.19 049 0.26 0.39 0.11 048
Heteroscelus brevipes (%) 8) 8) 8) (8) 8)
PPN L 0.65 0.75" 0.68 0.53 072 0.79"
Xenus cinereus (8) 8) 7) (7) (8) (8)
Frov¥ 020 0.26 043 0.90™ 0.84" 0.58
Limosa limosa (8) (8) (8) (8) (8) 8)

'P=0.05; “P<0.05; ~P<0.01
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Bibo77 (1), 2055, EHIZONTE, 747 V2B A KL MEHB
BENEFhFRELRZ LM 3EAAS -2 (B 1), FKBiIckTR, vIN
CURTEHMBHK LGB ARAThThELR 3 T L ICHMT A S -7 (K
2). 7, Ao FTHRBHRAEAIELZRZ T LM @RS -4 (K 2).
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Fig. 1. Relationship between migration variables Fig. 2. Relationship between migration variables
and years in spring period. Regression lines and years in autumn period. Regression lines
are drawn for each species only when the are drawn for each species only when the
results were significant. results were significant.

T2, EHRHBRHEOZRFEMRLTLLLHROROBEE LA+ AabAE
HEioht (£1).

ik, BADOBRLERIEITOIHEEHP2NRBREAIN LR, Zhorg
FEUL T IERHE I Lbhr ol 7=, BFEHBBBE WS HOERE* 5L T
RBEEL TS NS, ThsBYHSEHEREENL T AL IO THE L
Mbhh ot
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PI%%3E0, Y18, B AOZFEHEIZOWTIE, EHOBF B TEHO/HE W
EXE<, WIoKiEH, BB TZOEM»E, = (F 2)., £/, WIFhOFELEW
DYIEHRPYHOEH I LZXZEARPBREHAER TS5 L5 AR LHEBIIED o h ik h
27 (£ 1), EOEHYTIE, BHOTRPHEEMHIC X > THAICEIF T 5 R ICH
HWDH3ZLHEIHEN TS (Warnock & Bishop 1998). % 7=, R4 BRET 5044
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S THEDE D T, FRIFE 5 R0 SR BB 5 7012, PO DB A
B Ao BA, MIEMMAEL 52 L1k THRRkIES 5 DI RERE —FIR > T
WBDTRAVNEZEL LR, ’

—%, KHITREBOAZOEAS <, FICKEE, BcH, MGMREK, 2R
HTZOMERNE, -7 (£ 2). 27, VTHOMEWEDCHHOERICH LEEA R
BCASEBT 5 &5 s ARCEMEBED bhar -7 (F1). HEAKIZOVLTE, £/
DFEIGHGEHT AR E MR AR L S IERMAKAO A MERIZ S o7 (BEHMEE
¥ #EM; 220+9.8 (SD), kit 55.8+354, t=6.82 P< 00001 EMBHK FW .
255+ 84, BkH; 62.8+£34.7, t=6.82 P<0.0001). ZhoDERMS, fk@ifﬁ D T3
BHD MBI A — IR TRVEVEE L b h, BAMADFIHEIIIEDED (T~
THREIhTOAWTEEAZ L bhi, 7, KOBO T, HFEIRE L 0BRTHEK
WAFIETBEEAMNS 5 7= (Meltofte 1996, Meissner 1997), HBRHEMERIHEL &
Stk HER BN |

#2. BHOEY WY 2EROTHMS X UREEEE. FWIL19919F ~ 19974, BKI121990% ~ 19974
3T () ARYC7AE [ ] ARBUMEL ROAME.

Table 2. Mean=+SD of migration variables in spring and autumn period of each species. Using data
of spring and autumn period from 1991-1997, 1990-1997 respectively. Parentheses indicate sample
sizes and brackets indicate range.

Lok mizg #28 1] &#A MBEHAEHK Tetﬁﬁﬂﬁe
. ; First Last Firstdateof Lastdateof Durationof 1otaldays
Period Species obsgr:taenon obszr;zhon staying period staying period stopover spgcslea \évdas
W A¥Y4FFY 4/1229(7) 5/26 £6(6) 4/2%6(7) 5/20 £4(7) 277 £74(7) 317 £56(7)
spring Charadrius mongolus [3/274/22] [5/20-6/7]  [4/134/29] [5/14-5/28} [15-36] [22-38)
*avYai¥ 4/23 £5(7) 5/24 £2(7) 5/1 £5(7) 5/20%3(7) 19.1175(7) 223 156(7)
Arenaria interpres  [4/16-5/1}  [5/20-5/26)  [4/25-5/8]  {5/15-5/24] [10-29] [15-30]
[ B2 4/24 £7(7) 5/21 £1(7) 4/29 £7(6) 5/20 £3(6) 183 £11.1(7) 20.7 £9.8(7)
Calidris ruficollis [4/14-5/4] [5/18-5/23) [4/18-5/10] [5/14-5/23] [0-33) {5-33]
NTI¥ 4/16 £6(7) 5/19 £1(7) 4/27 £6(7) 5/15%5(7) 176 £77(7) 219x77(7)
Calpina  [4/44/26] [5/165/22] [4/14-5/8]  [5/5-5/22] [7-27) [14-35)
TATILE 4/27 £9(7) 5/29+5(6) 5/6 t13(7) 5/22+8(7) 163 +£88(7) 219 £69(7)
Tringa nebularia  [4/20-5/19] [5/23-6/6]  [4/22-5/26]  [5/11-6/2] [7-31] [9-31]
¥7V0¥ 4/26 +4(7) 6/2 £2(6) 4/28+1(7) 5/31 £3(7) 333 £35(7) 344134(7)
Heteroscelus brevipes [4/18-4/30] [5/30-6/5]  [4/26-4/30}  [5/28-6/5] [28-39) [30-39]
] AF¥ALFFY 7/15 £3(7) 9/26 £9(8) 7/20+8(8) 9/8 +15(8) 50.1 £22.6(8) 56.4 +17.4(8)
autumn C.mongolus  [{7/12:7/23) [9/12-10/10]  [7/12-8/4]  [8/11-9/24] [7-70] [22-73]
N 4] 8/9 £6(8) 9/9 +14(8) 8/10:4(6) 9/10 £10(6) 253 £18.0(8) 269 £16.7(8)
Pluvialis fulva __ [8/2-8/20] [8/109/27)  [8/2-8/15]  [8/26:9/20] ~  [041] (144]
Fawial¥ 7/24 +3(8) 9/9 £3(8) 7/31+9(8) 9/6 £6(8) 36.1 £134(8) 39.5 £10.3(8)
A. mm [7/177/29) 19/49/16]  [7/26-8/22]  [8/24-9/11] [8-47] [20-52]
TATILH 7/8 +6(7) 11/24 :tl4(7) 7/17 £4(8) 11/11 +£10(8) 1169 £12.7(8) 122.6 £11.3(8)
T. ngbg{qL _16/267/15] [11/8-12/22] [7/11-7/23] [10/26-11/30) ~ [95-141] [109-143]
L Y% 7/16 £4(7) 10/1 £9(8) 7/20+3(8) 9/18 £4(8) 59.6 +64(8) 64.8 68(8)
Heteroscelus brevipes [7/13-7/23) (9/1610/17) _[7/167/26] _ 19/10-9/23] _[49-69] [55-73]
VINTTF 8/2 +14(8) 10/1 *£16(8) 8/8 x6(7) 9/15 £20(7) 33125 9(8) 41.5 £23.7(8)
Xenus cinereus  [7/10-8/27] [8/27-10/18] _ [7/30-8/15]  [8/14-10/18] [0-77) [1-78]
*rai¥ 7/17 £8(8) 10/27 £18(8) 7/29 :t12(8) 10/8 +25(8) 71.0 £34 0(8) 84.6 £26.2(8)

Limosa limosa [7/11-8/4]) [9/26-11/18] [7/15-8/20]  [9/2-11/4] [14-107] [26-110]
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An experiment of analyzing migration period of shorebirds by daily observation
record : The case study of Tokyo Port Wild Bird Park.

Yutaka Kobayashi & Eiko Hayashi
Tokyo Port Wild Bird Park. 3-1 Toukai, Ota-ku, Tokyo 143-0001, Japan

We made a trial analysis to show the tendency in the migration period of nine shorebird
species observed at Tokyo Port Wild Bird Park by using the daily observation record data (1990
-1997). We used 6 migration factors for spring and autumn period; the first observation date, the
last observation date, the first date of “staying peried”, the last date of “staying period”, duration
of stopover, and total days observed. “Staying period” is the period that the species was observed
almost everyday.

Relationships between year and some migration variables were significant in some species
using simple linear regression analyses. It has been understood that first date and the last
date that the species was observed were changed annually in 4 species. In addition, first date of
staying period and last date of staying period were changed annually in another 3 species.

Variation of last date the species was observed and last date of staying period of all species in
spring period was smaller than those of autumn period. It suggests that in spring period,
shorebirds adjust staying period at the stopover site in order to arrive at an optimum time on
northern breeding grounds.

In autumn period, mean days of staying period and number of days the birds were observed
were longer than those of spring period. It seems that this was caused that most juveniles
migrate later than adults.

Key words: migration, shorebirds, Tokyo Port Wild Bird Park



