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Abstract: The home tange and movements of Brown-headed Gulls ( Larus brunnicephalus) were studied using radio
telemetry from April to September 2006 at Qinghai Lake, China. Six Brown-headed Gulls were banded with radio
transmitters. The results showed that the average Brown-headed Gull home range was larger in the early breeding period
because of searching for food and mates. During this period, the gulls were often seen at Luci Island, Egg Island and
Buhahekou, where food was abundant. The average home range size reduced dramatically in the mid breeding period due to

egg laying and incubation. The birds frequently congregated at Buhahekou, where schools of fish gathered from the main
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lake and began to spawn in the spring. In the late breeding period, Brown-headed Gulls had to travel far from their nests,
such as upstream of Buhahekou and Quanwan, to look for food to raise their fledglings. During this period, the home range
sizes started to increase again. When the fledglings were able to fly in the early migration period, the home range size
increased almost to the same size as the early breeding period. The home range size in the early breeding, mid breeding,
late breeding, and early migration period were respectively (15.48 km® +4.54 km®), (1.61 km® +0.41 km®), (3.53
km®> +2.63 km’) , and (11.61 km® £9.36 km’).

Key Words: brown-headed Gull ( Larus brunnicephalus) ; home range; fixed kemel; Qinghai Lake
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ZEF, EESTRAR, BEAZILKNARRY , AR MMEIXTURESN, SREHXMH
3R BT X 5 28 [ A FAR S ) BRAR AT AR S s B R AT
2005 4F 5 A HEHALE T mERNE A K S RG R BURHE S R (HSNL) W4, 3L (Anser indicus) |
#23Kk W8 ( Larus brunnicephalus) YRS (L. ichthyaetus ) 7138 1% %5 ( Phalacrocorax carbo ) % 10 47K & £ 6000
KHATFERBRE" . W THRNSHBREATENTEKEHEERR, URFEYH X ERmP NS
BHER, M X P S AR AR KR, T 2006 44 A ~9 B, RATGLEBIN A, X5 1G5
3K RS TR [6) SEFE B B i 16 s X R sl itk , LA R 5 A& WK R BEAT T BE5T
1 #|RAZE
HEWMMLTEREARILEYIEL. B AILME
Yo Ll Z 1], J2 3R I B ok B P Bt B K . K T T AR
4392km” , SF-H)¥5 3R 3260m, WX A A WA T | BB Th YA Ak
METTSF /N 30 K45, LA 25, ME S L &
BORBOIAM =%, REAKESEER EFHM,
I X 24F H B it 4% 3000h LI |, 4F H BRE 43 %35 68%
~69% AEPNRTE 1. 1CZ ), KA EHRIBEMH R F
WS KEA T, BIK GRS EE H 0°C MK,
BEN1 AMEHBEEKERSE 3 A, Hik4E TS

4 108 ~116d, Bl BIXoRER
ﬁ%ﬁ% mﬁ%m;ﬁﬁ*&&%%%jhﬁm%ﬁo % Fig. 1 The map of study area at Qinghai Lake

FEAER L RS R A 8 5 R AL E A A B, i 1 &S Egg Island, EI; 2 8385 Luci Island, LI; 3 #f#4 7 1 Buha-
RS L ESRERBHEY., BERAHN hekou, BHK; 4 ¥/ O Shenhekou, SHK; 5 # M &7 0 Tiebugia-
(Hand net)” 97 AU ERMIIBET JBRIHES Pt~ 7070 B8 s B0 A Gute S SR
KESR PR, D 1 P AT AR, T 3d A ﬁ;ﬁ'ﬁ‘]ﬂe];aotang}:e, ;TH 12r:;l;’ximh;hu, XBH;TIZI’/‘U?E,,Sha
BREAHR, F Lk BAWER T XM ER . M- wand, s1; 14 179 Gansihe, GZH; 15 W4T Shaliuhe, SLH
BHE7E 2006 4 4 A 23 H , L HEELE 25 R, 815
AT BN &, R Ao ( AT HSARAFHRE AERR) MBS, P PR 6 R BEMMEM
BT RLHE KSR FBER. RPHFFEUBEMNMEHEXGERRE 1, L A58 (Wildlife
Materials Inc. USA,12g,216.0 ~216.9MHz) R M RLE, AFEbikitHFan24 8, BlERE N
TRX-1000S( Wildlife Materials Inc. USA) ,3ZIR KL HIFER KL (3-ELEMENT Directional Antenna) ,

VA=A BN R E R ERERAMARBE AL, R 2 5e% 2 4~ 5 A GPS(GARMIN GPSmap76)
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RAEEF SR SE R, 45 B HR R B SRE  ZHE 7™ B0 (40 55 52 R I ], R Ak IS 7 B I 4 X Y
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®1 FiEHEARPRELEENMFNEHBREMENIY
Table1 The frequency and days radio-tracked of Brown-headed Gull, Qinghai Lake, China

A > B |
%ﬁ: e i B, i No.&ﬁilor %):E\HTJ‘IEI F%eiﬁiﬁ;%f ﬁ;)iijsio?
Species No. of banding  Color of banding banding Banding time transmitters radio-tracked (d)
Rk g 108-2119 WR 01 2006.4.23 216. 866 99
Brown-headed Gull 108-2121 WR 03 2006.4.23 216. 806 104
108-2122 WR 04 2006.4.23 216.955 99
108-2123 WR 05 2006.4.23 216.905 99
108-2124 WR 06 2006.4.23 216.836 99
108-2125 WR 07 2006.4.23 216.765 104

WR EREFRBENIIEAT WR indicated that color banding is white number with red background

2 WMREGR
2.1 EIMXGAH

IR R E W 3 XA S8 5 R S AT O, A AL R — B B i 1 sh R A [E Y, B R — A~
BIEARR BB A S X B R A F . 7EEREWI, ARG RS R B ARS8 5 15 3, 3R 73k an 806 K Amaim 1
—HF T Bl B P AR L A R AMATE B R AR AL K, 2N 765 #1955 L EAEE S P FIR4L, 836 1 866 R TE
S8 5 — i TE 31,806 1 905 7ETE 5 AR PATR H —1 15 3l B BAA FANMRR 24BN, B T 806 7E 77 M4 TR
AEShSk, HARAMMAE R AR 06 3 ARk B E SR RE M EEA T, RS AAME O,
2.2 WEIX KPR

13k RS Y 3 X K/NEAR R BRI BOR AR, B TT 8% 2 7 (One-way ANOVA:F =2.079,df =17,
P =0.149 90%Fixed Kemel) , #—2 50, BREWBNESIX KNS EHE DA BE 25 (ANOVA:F =
4.023,df=8,P =0.037 90% Fixed Kemel) , M35 2 TTLLE H, B0 9 Bk L W8 19 15 3 K 35, b A s
B, X B AR/ s B e T JE AT S X B T AR BT, BEAERERTE, B X AR B I B, A
[E] B B 1 3l X %O TH R (50% Fixed Kernel) 5% 3l X 2B L #a# Fe A —3, MCP 3£ 5 Fixed Kemel $£1HHITE
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X ZEREKR, X TR THASMHTETEIE(GR2).

F2 BUNMERREHEMRAEDHEKN
Table 2 The home range size of Brown-headed Gull radio-tracked at the different breeding periods, Qinghai Lake

BANME AT (k) S (B % Fixed kemel (km?)
Hik Minimum convex polygon A AT SR EHRTH
Frequency AL AH THEH FHATH EBP MBP LBP EMP
EBP MBP LBP EMP 50% 90% 50% 90% 50% 90% 50% 90%
765 5.446 31.40 16.70 21.61 1.84 11.01 0.23 0.67 0.71 2.54 8.76 30.27
806 5.238 40.32 2.19 4.99 1.81 10.86 0.80 3.50 0.21 8.22 1.42 3.58
836 — 51.31 3.35 - - - 0.51 1.68 1.11 2.69 — —
905 — 21.86 3.56 — — — 0.50 1.65 1.91 4.62 — —
866 26.96 50.28 10.59 — 10.32 24.58 0.32 0.88 10.32 24.58 — —
955 — 14.15 13.54 0.24 — — 0.50 1.30 1.88 4.70 0.40 0.98
¥HE 12.55+ 34.88+ 8.32zx 8.95 4.66+ 15.48x 0.47zx 1.61 = 2.69 & 7.80 £ 3.53 11.61 +
(Mean = SE) 7.21 6.19 2.50 6.48 2.83 4.54 0.08 0.41 1.55 3.44 2.63 9.36

EBP ;27 ¥ #} Early breeding period; MBP; %58+ #} Middle breeding period; LBP: Z# K #j Later breeding period; EMP: 3T f£ Bij#}] Early
migration period; T [F] the same below
2.3 HESIRK/DREIHRR
BIEEREEN LR, IRLBEARREHHBRKHES X KNG BE 257 (One-way ANOVA:F =
4.294,df=17,P =0.025 90% Fixed Kemel) , A [EHrEt H &SI X B EE SEIREEA—B(FK3),

£3 BAUNMESFAEENRABENEKN
Table 3 The daily home range size of Brown-headed Gull radio-tracked in the different breeding periods

SEAEA L1 Fixed Kernel (km?)
R FHAH FHPH EHEH BT
Frequency EBP MBP LBP EMP

50% 90% 50% 90% 50% 90% 50% 90%
765 0.85 6.59 0.21 0.52 0.59 1.42 6.48 12.58
806 1.23 8.75 0.73 2.55 0.14 5.23 1.75 2.54
836 - — 0.62 1.47 0.63 1.57 - —
905 - — 0.42 1.21 1.32 3.54 - —
866 5.37 15.62 0.19 0.72 7.47 10.36 - —
955 - — 0.38 0.95 1.22 3.99 0.27 0.61

144 Mean £t SE 2,48 +1.44 10.32:2.72 0.43x0.09 1.24:0.29 1.89x1.12 4.35:1.34 2.83+1.87 5.24 £3.71

ERAGIEI TR AR B 25 RFEW , 17k RO 7R R BFE B Be 3@ sl A MA R Y 2 5. T LA
P 806 (LLIK FF 03) F 765 (LR AT 07 ) R AT A IF E B Be i3z shfid . &I~ 806 72 E 54
MEHEE T TS RS LURPE I R O, SRR SR B, A i 25 A e e 0 — 3 S
EBTEATRA O 7= BRAIRRAL , A Bt ok B B s B R IR BE R R BAE AR IS O, A N G 2B T 4
30km AREYIRIE . BINAMA 765 F)I3 BB AE X R B, EA A R B TS 5 , B P SR A R
ERAEES, e R HAEHRERTRIG RS 2 10km SbEAR B P FRE. &4 FIATEEPHARLEER
JTEVR BRI SR
2.4 EZM LSRR SRR

TR EERS B2 ARENFE, AR RN AR LA Hl A AEN SR (B 2) , TUE
HE BRI, 1 3K A ShBOY B R X S 48 (R 5 A AR iG] 1 s S5 P 3 JE A R R U R 2
ARG o /S8 MRS BT RY X R0 XIR, RIRIFR . BFN4 ATTHRE 10 A9, §XF
WEWE . B3 KB 2006 44 R 7 S8 S ME SN BEZ L. WE3 PaLEH, BRRiEEHR
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B IR LRSI B (5 R) , HRE T HRH B (7 A1) o

F4 BEREEPHELEYEEFHRE
Table 4 The resightings of color flag of Brown-headed Gull at the middle breeding period at Qinghai Lake, China

P22 AR A WREE B[R] WA wE
No. Site flagged Resight date Resight site Frequency
4 H Red up White down  Ji§#& 5 Luci Island 2006-5-11 E S Egg Island 3
4 H Red up White down  Ji§#& 5 Luci Island 2006-5-16 Jij#E 5 Luci Island 1
01 JiB%E % Luci Island 2006-5-15 Jij#E 5 Luci Island 1

. 2006-5-11
03 JiB%E % Luci Island 2006-5-17 E S Egg Island 13
03 JiB%E % Luci Island 2006-5-15 Jij#E 5 Luci Island 1
05 JiB%E % Luci Island 2006-5-17 Jij#E 5 Luci Island 1
07 JiB%E % Luci Island 2006-5-15 E S Egg Island 1

. 2006-5-17 . 2
07 JiB%E % Luci Island 2006-5-20 Jij#E 5 Luci Island 5

WRIEFRL MG HEE (V) stk (H) MAZEE 3 (T) 760 [F S5 B B B 2 i B S IR B B R B e
FIHAER(F) MR 5. I3RS TTLAE M5 Peae BB B9 R B8 T UG I R 5 S5 I AN Re R

R,
T 35000
2000 O f8 %55 Luci Tsland ]
B 7 Bgg Island 30000 1
~ 6000 = O "R Buhahekou
E _ g 25000
~2 5000 g
23 < 2 20000 -
i £ 4000 5
- &5 15000 -
*‘*g 3000 %2
z 5.3 L
Z 2000 2 10000
1000 5000 |
0 _A_._q 0 |
EBP MBP LBP EMP
EIE B H 4 Month

Different breeding periods

B3 2006 4EA RN IR K B0l 4R
Fig. 3 The number of tourists in the different periods in 2006 in
Qinghai Nature Reserve, Qinghai Lake, China

B2 AREHEBBIRKEES TSN EE
Fig.2 The number of Brown-headed Gull in the Luci Island, Egg

Island and Buhahekou in the different breeding periods, Qinghai Lake,

China
£5 FRAEENBREEEMROETERS
Table 5 The fragility index in the some important sites in different breeding periods, Qinghai Lake, China
B FH K EX Breeding periods  H1 x5 Sites ¥ & Numbers &3 Activity ## % Tourists BB rtiE s F
se5Eg EBP 5148 Luci Tsland 1 1 1 8.16
E S Egg Island 1 1 1 8.16
#3 ¥/ O Buhahekou 1 0 1 5.44
#56 hil MBP E 1 Egg Island 2 1 3 30.23
#3 ¥/ O Buhahekou 1 0 1 5.44
sege =g [ BP E 1 Egg Island 2 1 3 30.23
#5304 ¥ 0 Buhahekou 3 0 1 22.84
S EERTE) EMP E 1 Egg Island 1 1 2 12.84
#3 ¥/ O Buhahekou 3 0 1 22.84
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EHROPRCLABRESEFIE, T ERA T RLEBUHEAR Y, HIXRREEKLH 5
G KR, XA KB Z SR AR, BT U AR ESEEATNATFEE" , 30+ FEL Fixed
Kernel 34515 3 X K/ R AEAHEAT 78T , 1277 36 St 59 e B S5 A B R AN R , BB P2 W S5 Bk 31 4
B SRR B IX K/ AR R A

TR, 2 B 5 KB 9 B, 2808 T FHREC B2 E TR v LB B & , W shiE Bk
PEAET PSR ERTRNMRE" . TS &Y F 5 A R A, R 2 24 A Y
BEEET Y, WO BRI REE T SRR 2N R Y T Y B B X B A
FrE B AR s, BEEYY, ARk 2 HIE S TS & (RS A IR O, BT 1A R AR Sk S BT BB M,
BB MESH TAAZHERBREY, HKEH RN ERAERZ L LR, #FREETFHFRETHR
Yo FEEFETI, KA B, 16 3 K B B AT B 48 /Do TR R B A WA TR O — 77 7 O 3
PRk RS H RE MR . AT O BRRIBUR L, SOE BAH s, T8 & W) 3= B A s 7 S, Ak
BHREIRKENIYHTTE, BRESEERET K. B THRLEYSSEHERS, KB ERAERT
I AR O AR RS O epife 2 ) B R KBRS HEAT IR s BEAERERTH, 41 B B R K RIHFES WA,
HE SR HE YK, SEREPNEO IR, BINAE N4 R R s & 5 FIAR IS T D2 b B R E
T8 SR, RIS O BB R IEE 2 T 5, X B AR SK M fE v i R BR A M

HRIETCL BN A E SIS R , B TR BB B R ARk S & H 18 s KR, B e AR s O
ERERRR B EARIES AR TESNAMWOZE, ESEEHEPHNEH, b THREHERE KH
PSR R o MR DR RARIFA T, e R BB B R . (B7E B8 /5 IR BE i R 3k I 3 A R N
PR B, PR R B R, M S e M

T AN B, FEHS B M AR B B . A, IF R ME B, BRA R 50 N F .5
TEPERTHA , BAW F RO, (BAR K BB B, ERERNERER —H, 585, FEe
FRBEY TN, FRERT AR SHE M, BAGKEEEAL BirEH ¥ 5HERREM,
BB B RN B LRI
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