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Using marked individuals to explore migration pattern and estimate survival rates
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Abstract; A total of 2820 Saunders’s Gulls Larus saundersi, including 31 adults and 2789 fledglings, were marked with
individually coded flags at Shuangtaihekou National Nature Reserve in June each year from 1996 to 2008. Based on 2729
resighting records in 23 wintering sites, two migration routes of Saunders’s Gulls breeding at Shuangtaihekou were
suggested ; migrate eastwards to winter in the southwestern coast of South Korea and the western coast of Japan ; and migrate

southwards to winter along the coast from Tianjin to eastern seas of China, including western coast of Taiwan. The overall

annual chick survival rate of (7.77 £4.00) % were estimated from 1996 —2007 , ranging from 1.67% — 14.89% . During
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the study period, relative survival rates in 1997, 2001, 2004, 2006 and 2007 were lower than the average, with the lowest
of 1.67% in 2006. Using the Cormack-Jolly-Seber ( CSJ) model of the software MARK, average annual survival rates of
0.613 £0.058 and 0.746 +0.042 and average annual resighting rates of 0. 897 +0.04 and 0. 799 +0. 053 were estimated
respectively, for sub-adults and adults. Higher resighting rate of sub-adults over adults possibly was because the sub-adults
intended to form large flocks during the wintering. We recommend the resighting effort be made as much as possible in the

future, so to understand the winter movement among the gulls at different ages.

Key Words: Saunders’s Gull ( Larus saundersi) ; color-marking; migration pattern; population survival ; Shuangtaihekou of
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Fig. 2 Migratory routes of the Saunders’ s Gull bred at
Shuangtaihekou NNR
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Fig.3 Percentage of the chicks resighted in winter in Japan to the total number of color-marked fledglings in Shuangtaihekou NNR
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Table 2 Resighting matrix of juvenile Saunders’s Gull color-marked in Shuangtaihekou NNR wintering in Japan from 1996—2005

P Fricsh S % R TR/ X Number resighted
Year Number of marked

fledglings 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
1996 94 6 4 4 1
1997 116 5 3
1998 78 6 6 6 5 4 3 2
1999 176 17 14 13 11 10 9 7
2000 188 28 22 20 16 16 13
2001 138 9 8 4 1
2002 206 24 15 9 7
2003 198 27 16
2004 200 9 5
2005 200 15

3 1996—2005 £ RHERSIT Ak EF R RERBSH KT
Table 3 Parameter estimates for the best fit model phi(. ) p(.) for sub-adult Saunders’s Gull over the period 1996—2005

FEHE kR 95% #{% X |} Confidence interval
2% Parameter X
Estimate Standard error TFR Lower PR Upper
B 14—2562 £
JEARARZEAF R (S 1 4 % RRAR) 0.613 0.058 0.494 0.719
Sub-adult survival (1*—2" wintering period )
T L Resighting rate 0.897 0.040 0.787 0.954

x4 EHT1996—2005 FEEBHEHEEGELRBRNFETEINER
Table 4 Results of the survival analysis on a year basis of adult Saunders’s Gulls between 1996 and 2005

i Akaike {5 BHEN AAICe AlCe AL SRR i 22

Model AlCe Delta AlCe AlICc Weight No. of parameters Deviance
Phi(.) p(.) 215.44 0.00 0.97 2 61.46
Phi(t) p(.) 222.97 7.53 0.02 9 54.24
Phi(. ) p(t) 225.16 9.72 0.01 9 56.43
Phi(t) p(t) 232.64 17.21 0.00 15 50.53

SR “phi” =R p” =FWER; KRS .” =¥E“ = RS E; BAELEA AR K CH 1.962(#:F 100 bootstraps)
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x5 ETR45HERMER1996—2005 £ REBKEFEEFRSEER S AT
Table 5 Parameter estimates for the best fit model phi(. ) p(.) for adult Saunders’s Gull over the period 1996—2005 based on the analysis
presented in Table 2

S8 Parameter fhHHE kR 95% & {# X |f] Confidence interval

= Estimate Standard error TR Lower P8 Upper
H 473 Survival 0.746 0.042 0. 655 0.819
L3 Resighting rate 0.799 0.053 0.675 0.884

1. 2km’ { SR AR HP B R . 2005 4F DORIZAC ST AP EREOR 5 AR X SR AR 88% LU . R
X ZAER 5 IR MR AR AL UM, R B e SRS RS B (3—6 A 4y) 51 AWK T3R5 , (BT AR X ik 5 B 4R
KEIAR . 412006 45 6 H 4y Hila], WA EI2Y 2/3 Y5 X gl K i i, IF BB BIIR 2 ik 1 5 28 1k
WK S EE, FH0, BT AR R — A X S A R, 3K B5 5, RN 4h % R B T T 1 EL Al
R BT, 02007 4 6 A MR, F i R B4 S E L EMMAER P BT,

RS W I A ) B L8 (0. 787—0. 954 ) B4 (0. 675—0. 884 ) &y , A BB A2 WAL A 1 2] Bk A b AH X SE 3,
A2 5 BB 5 T LA E B AR A 1 L A 8, IR S R A 5 R AE 5t e o 78 W I 7 AR A Y A F7 38.( 0. 494—
0.719) # AR (0. 655—0. 819) , X 7EH B WG IS th A FAUHRE , B AN LT WE RS ( Larus ridibundus ) W SAA i) A
F£%(0.51—0. 67) B A% (0. 86—0.92) ¥ |

Hamer %5V AR47 7] 3545 (69 3048, R8T 8 19 BUA I 4E A 72 R A TF 0. 62—0. 97 Z ], H P 4#s H
(Sphenisciformes ) R} 2 25 0] THRAR A A7 3, Y H (Procellariiformes ) 5 K 5 B Fl B 2 2 0] T4
R AEFER  $5TE B (Pelecaniformes ) #5555} | il 5 L F1 5 #5887 H ( Charadriiformes ) KA} | 75 RS 7} 71 K
RSB EE RN T il RSB, Pons &7 1R 3B 4R R ( Larus argentatus) JRAK [ HE 77 %R g 0. 867—
0. 895, Rattiste 25" 3§ 38 ¥ N ( Larus canus ) K [ 4 72 % 0. 865—0. 929, Stenhouse 2" i 58 1 K
(Pagophila eburnea) BRI A= F£ 3 0. 82—0. 90, 7= 3¢ Hr JB M KY 114 (1 45 A2 77 32 A 11 AH X 41K (0. 655—0.
819) ,iX 5 Hamer %5 ;38 [ 3A — B, B HF /5 (inshore) fi8TE H B 15 BHE P (pelagic) FAF A7 R E
%, TR NS IR R AR —,

HEFERIEMBIS P RNERE BN R, SIKENSIVINS , FE S S0 iR M A AR 1A e
WK, T IR AT B AR B RS R AR R B AR BT B E S R D M E L
3y, AT $ o RS 32, JBl/ D 58I =2 18] 1 3 B8 B0 (A S rp 000 # e 2 20 RO B e 7 i 2 ot W 5 N SR BE
2 MBS T3 o RIS, W5 T 3 — 25 43 B A [ b 7 b A P S P =X % [R]— B A b A ) 4 i B
REFE [ A Hh A Z BT RS Bh AL .
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