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Movement of four breeding waterbirds at Qinghai Lake, China
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Abstract: The movements of four species of breeding waterbirds were studied using color marking, ra-
dio-tracking, and satellite-tracking at Qinghai Lake between April and September, 2006. Forty five
bar-headed geese (Anser indicus) were captured with foot traps, including six individuals tagged with radio
transmitters in April and another six birds with satellite transmitters in July. A total of 104 brown-headed
gulls (Larus brunnicephalus) were captured with hand nets, and six of these were radio-tagged in April. Fifty
one great black-headed gulls (L. ichthyaetus) were captured with foot traps, including two birds that were ra-
dio-tagged in April. Seventy five great cormorants (Phalacrocorax carbo) were captured using the spotlight
method, including six birds radio-tagged in May and June, and four individuals tagged with satellite trans-
mitters in August. Data showed three distinct movement routes for the bar-headed goose, one for the
brown-headed gull, four for the great black-headed gull, and two for the great cormorant. Furthermore, one of
these routes was shared by all four waterbird species—from Luci Island and Egg Island to Quanwan along
the shore near the Buhahekou and Tiebugiahekou. These areas are also important as foraging and resting sites
for many other waterbird species during migration periods.
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Fig. 1 Map showing the 18 surveyed sites at the Qinghai Lake
1, Egg Island; 2, Luci Island; 3, Buhahekou; 4, Shenhekou; 5,
Tiebugiahekou; 6, Quanwan; 7, Garila; 8, Heimahe; 9, Erlang-
jian; 10, Erhai; 11, Daotanghe; 12, Xiaopohu; 13, Sha Island;
14, Ganzihe; 15, Shaliuhe; 16, Quanjihekou; 17, Haixinshan;
18, Sankuaishi
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Table 1  Species and numbers of color-marked waterbirds at the Qinghai Lake

Yy b Bita, i o
Species Position Color Code Number
BE i i RIRAT C00-Co1 2
Anser indicus Neck White numbers on green background
BIR AT A01-A43 43
White numbers on blue background
i3k A BRI S IR NS x5 17
Larus brunnicephalus Right tibia Upper red, lower white No code
ANCYSES 01-18, 31-99 87
White numbers on red background
LR R SIS A02-A05 4
L. ichthyaetus Right tibia Black numbers on white background
SR 50-96 47
Black numbers on white background
i A BB BRIRE T A27-A99 3
Phalacrocorax carbo Right tarsus White numbers on green background
HR BT A06, 29 2

Black numbers on white background

F2 BFBMKEREBRERFRLE TR
Table 2 The information of radio-tagged waterbirds at the Qinghai Lake

L/Ei PE5 i, i e Eran ] R A PRI R AL
Species Sex Color Code Capture date Radio frequency Tracking days

Bk 2 BW A22 2006-04-23 216.099 122
Anser indicus é BW A23 2006-04-23 216.055 129
4 BW A24 2006-04-23 216.135 46

) BW A25 2006-04-23 216.025 141

2 BW A28 2006-04-23 216.237 92

2 BW A27 2006-04-24 216.004 48

TSk R - RW 01 2006-04-23 216.866 99
Larus brunnicephalus - RW 06 2006-04-23 216.836 99
- RW 03 2006-04-23 216.806 104

- RW 04 2006-04-23 216.955 99

- RW 05 2006-04-23 216.905 99

- RW 07 2006-04-23 216.765 104

i) - wB A05 2006-04-23 216.573 98
L. ichthyaetus - BW 50 2006-04-24 216.663 95
Jil 5 - WB 29 2006-05-03 216.445 7
Phalacrocorax carbo - WB A06 2006-05-03 216.505 2
- GW 27 2006-06-10 216.544 83

- ES A AN - 2006-06-20 216.406 63

No color
ring
- GW 34 2006-06-20 216.465 64
GW 33 2006-06-20 216.486 57

BW: K H T RW: ZLJKH T WB: FJRB T GW: &K H T
BW, White numbers on blue background; RW, White numbers on red background; WB, Black numbers on white background; GW, White
numbers on green background

Range A= BN AMA NG B X, AR ATTe ok B mT DAKE e 7 s (R A5 20 (LC) 4 by Z.
Fixed KerneliZ:. B. A. 0. 1. 2. 3. i T#HIEIE 5 M P AR

PEKS A H 3K EMicrowave Telemetry 2w KFFEENAIAE, LCZ. LCBHMLCAM R ZER K
ArE, ERERANMARNE BI5GB LA ARGOSA  (ARGOS, 1992), F AT £ 2% ££LCO. LCL, LC2
FIWCAE, BT MR L F RSP (ADS) s B FILC3%5R 4 A R A o 75 s A 545 . LCOL LCL
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Table 3 The ID and tracking days of satellite-tracked waterbirds at the Qinghai Lake

YyFp R 51 i IR ] FRRE M A RATEID PRER AL
Species Age Sex Code Banding date Banding site PTT ID Tracking days
B 52 T A30 2006-07-10 SRV 66196 51
Anser indicus Adult Male QW
5 Wi A43 2006-08-19 VS ED) 66197 91
Adult Female GRL
1 i A33 2006-07-13 IRV 66198 68
Adult Female QW
5 I A29 2006-07-18 i mpn| 66199 121
Adult Female BHK
5 Wi A36 2006-07-21 R HHr 66200 305
Adult Female GRL
A i A3l 2006-07-10 IRV 66201 110
Adult Male QW
K B - - 2006-07-10 SR 66187 IELERRIER
Larus ichthyaetus Adult QW Satellite tracking
o' - - 2006-07-10 SRS 66188 10
Adult QW
135 - - 2006-07-11 =Yg 66189 AR
Adult SKS Satellite tracking
4115 - - 2006-07-24 AW IR 66190 IEAE R
Fledgling BHK Satellite tracking
e - - 2006-07-11 v 66191 e
Adult SKS Satellite tracking
fis 8 o' - - 2006-08-20 Jil3 258 5 66446 63
Phalacrocorax carbo Adult LI
415 - - 2006-08-20 Jils 4485 1, 66447 37
Fledgling LI
Ly - - 2006-08-17 Jils 4488 1% 66448 95
Adult LI
o - - 2006-08-17 15908 15 66449 57
Adult LI

QW, Quanwan; LI, Luci Island; BHK, Buhahekou; GRL, Garila; SKS, Sankuaishi

x4 FEWHEEKETEEHEM R E X 5
Table 4 Different breeding periods of four waterbird species at the Qinghai Lake

L/ AT FhE EYiv=s ] ITAETT

Species Early breeding period Middle breeding period Late breeding period Early migration period
Bt K SAMIZ4H Ny S5A%I%6 H 4y 6H NURTH N 8 H#1%210 1)
Anser indicus Early Mar. to late Apr. Early May to mid-June Late June to late July Early Aug. to end of Oct.
ik 3HWIZE HY] 5T Hi 6H THIZETH ) TH M 28 HAI
Larus brunnicephalus Early Mar. to early May Mid-May to mid-June Late June to mid-July Late July to early Aug.
LR SHYIZAH T4 5HHIZ6H ) 6H THIZETH ) TH M 28 HAI
L. ichthyaetus Early Mar. to late Apr. Early May to mid-June Late June to mid-July Late July to early Aug.
i 3ANIZE4 Y] 43R5 1A SHHHETHAYI THH R RIH R
Phalacrocorax carbo Early Mar. to early Apr. Mid-Apr. to early May Mid-May to early July Mid-July to end of Sep.

LC2FILC3 & 1% %5435 4>1,000 m. 350-1,000 m. FIRS ). SR B4R S AR R ). 4 5 2 Sialag H
150-350 m#1<150 m. B RATRE I I 1], DA RGE B 7 W8 R B R)), X4
Tk 5 BhE I BRI AE AT IAREAT T 21143 (34) .
ZN4t
3 WR&GR 32 HEIFENER
3.1 EHEMERAXS 7 B A1 T B0 % 21 R AR AR A Sk RS R BE Sk
TE L AN Y, 45 A B S (G P 2R LA JE WL KSHIZERG ., (EZH AT IR, U AR IC
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Table 5 Resightings of color-marked brown-headed gull during early and mid-breeding periods at the Qinghai Lake
JHE R (b T I R G i) Tl B M g WLZEI 1] PUEZS: LYY /€
Color and code Capture site Resight date Resight site Frequency
raTrA i 38 Ky 2006-05-11 e 3
Red ring on tibia and white ring on tarsus LI El
kg A FE S & 2006-05-16 Y 5 1
Red ring on tibia and white ring on tarsus LI LI
LI E 01 JBEE 5 2006-05-15 Fi 4 I 1
White number on red background, 01 LI LI
21T, 03 FI 48 By 2006-05-11,17,21,22 5y 4
White number on red background, 03 LI El
2L, 03 B8 5 2006-05-15 i 48 I 1
White number on red background, 03 LI LI
AEEN: ity 8 2006-05-17 8 1
White number on red background, 05 LI LI
2R E, 07 P 5 2006-05-15 HE 1
White number on red background, 07 LI El
AIRET, 07 F5 35 1 2006-05-17,20,21,22 15908 15 3
White number on red background, 07 LI LI
ZLREY, 07 P HE I 2007-05 JI5 2 By 5
White number on red background, 07 LI LI
. AR W] 0 2007-05 fi 8 1 2
BHK LI
*TRAbRL, R SR,
* No color marking but metal ring on the right tibia. LI, Luci Island; El, Egg Island; BHK, Buhahekou
<6 HiEHEEAEHIPIMLER AR
Table 6 Resightings of color-marked bar-headed goose during early and middle breeding periods at the Qinghai Lake
T Fifi 2 Hh 45 WS (] VL5 Hh AR
Color ring Capture site Resighting date Resighting site Frequency
C00 SRV Quanwan 2006-04-04 SR Quanwan 1
co1 SR Quanwan 2007-03-22 iAW Hadatan 1
All SR Quanwan 2006-05-17,20 E % Egg Island 2
Al2 S Quanwan 2006-04-29 H & Egg Island 9
2006-05-11,15,16,17,19,21,22,23
JRYE Quanwan 2006-04-29 = 7
AL3 2006-05-11,15,16,21,22,23 &% Egg Island
A15 SR Quanwan 2006-05-18,21 #H % Egg Island 2
Al7 SR Quanwan 2006-05-19 SR Quanwan 1
A21 SR Quanwan 2006-05-16,21 #H % Egg Island 2
A22 SR Quanwan 2006-05-16 % Egg lsland 1
A26 SR Quanwan 2006-05-11,15,22 #H % Egg Island 3
A10 SR¥5 Quanwan 2007-05 #5 Egg Island % X Many times
A15 SR¥5 Quanwan 2007-05 #5 Egg Island %X Many times
Al12 SR¥5 Quanwan 2007-05 #5 Egg Island %X Many times
A13 SR¥ Quanwan 2007-05 #5 Egg Island % X Many times
A26 SR¥5 Quanwan 2007-05 #5 Egg Island % X Many times
A32 JR¥5 Quanwan 2007-04-29 B Egg Island %X Many times

FRS RS BR T 7E 528 B 4l Bop SR B4, IbAE R R 2
UM R I, SR b ic IR B Sk R B T £ S W 5% 31
bb, FEALERZ RPN JAk, 20064F 70 S5 S br
CHIBESKEC01T-20074FE3 H EM IR MER B, SRS AR

0B SKE W 1 7 3FAL0. AL5. Al2. Al3.
A26H1A32, 120074 H A RIME R B S, X
6 L4 72 A 20064 K 2= 2 I i LA JS, 172007
FEIR [P ZA Y . 20064F 78 545 15 AL MER B2 I baicd
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Table 7 Movement of four radio-tracked breeding waterbirds at the Qinghai Lake

5 B b
Locations

L/ P A I} fi)
Species Capture site Breeding period
LR SR ZHE Y
Anser indicus QW Early breeding period
I
Middle breeding period
ZhE )5
Late breeding period
bk FIHE 1 IRy
Larus brunnicephalus LI Early breeding period
ZHET
Middle breeding period
YRR
Late breeding period
ITAETT )
Early migration period
VL JI S BT
L. ichthyaetus LI Early breeding period
ZhE I
Middle breeding period
B A
Late breeding period
AT
Early migration period
FE5 FE 1 FE IR

Phalacrocorax carbo LI

AR
Early migration period

Middle and later breeding periods

E . SR 2 MAWT O, RH

El, BHK, TBK, GRL

B AMETO . ST, B MWD JRE R B
El, BHK, SHK, TBK, GRL, HM

B, AW O, . g MAT A, A H b, B
El, BHK, SHK, TBK, GRL, HM

fEEE Sy RN, AT, SRS

LI, EI, BHK, QW

B AT, SR

El, BHK, QW

AW, IR

BHK, QW

ARG L SR

BHK, QW

J5 35 1y

LI

fEEE Sy AT, SR, R

LI, BHK, QW, EI

B AimEn

El, BHK

FAUETT I SRS SR O

BHK, QW, QJH

A AiE

El, BHK

ATWET T SR SR L AT RIR B
BHK, QW, QJH, TIBHK

QW, Quanwan; LI, Luci Island; El, Egg Island; BHK, Buhahekou; TBK, Tiebugiahekou; GRL, Garila; SHK, Shenhekou; HM, Heimahe;

QJH, Quanjihekou; TIBHK, Tianjun of Buhahe
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Table 8 Average home range size of two radio-tracked waterbirds during different breeding periods at the Qinghai Lake

L/ B T EhH EYIVEE TEAE T Y
Species Early breeding period Middle breeding period Late breeding period Early migration period
BELE (n=6) 83.98+43.61 196.58+113.41 247.20+199.60 190.03+81.05
Anser indicus
FiSkEY (n=6) 15.48+4.54 1.61+0.41 7.89+3.44 11.61+9.36

Larus brunnicephalus

B S E RV S RS 72 44N SE T B A% 1 £ 043 90 6581 11,4984, K JTIFixed Kernel(90%) J ¥ BLHE 34 X i #5L
There are 658 and 1,498 usable fixes for bar-headed goose and brown-headed gull, respectively, during different breeding periods. Home range size

was calculated by Fixed Kernel method (90%).

#9 IDERRESHMEEKESHFEN S

Table 9 Movement routes of three waterbirds tracked by satellite at the Qinghai Lake

15 B R
Location

P B I [h)
Species Capture site Breeding period
BEK R IEAETTIH
Anser indicus QW Early migration period
ZSEDA L 3IVEE ]
GRL Late breeding period
AT
Early migration period
AR k3 VEE ]
BHK Late breeding period
IEAETTIH
Early migration period
TR SRV E3VEE ]
Larus ichthyaetus QW Late breeding period
ITAERTH)
Early migration period
AR k3 VL]
BHK Late breeding period
ITAETT
Early migration period
=P E3VEE ]
SKS Late breeding period
ITAERTH]
Early migration period
iyt 8 15y AT
Phalacrocorax carbo LI Early migration period

AU S R RS gk MR H L REHL =
BHK, SHK, QW, HM, TBK, GRL, SKS

SRV AR H A

QW, GRL

APV SR ZEH AL, BT ZHef L RSO

BHK, QW, GRL, HM, SKs, QIH

ARSI L B2 IRF5

BHK, GXG

AW L Bk MR E L SR R E L BT

BHK, TBK, QW, GRL, HM

AW VR L B M L SR ZE R IR, A TR B
BHK, SHK, TBK, QW, SL, TIBHK

i a |

BHK

J U8 B L AT

LI, BHK

J 38 I L A W]

LI, BHK

AEWATE L R MBI, SR SRR, Y O
BHK, TBK, QW, QJH, SLH

SR R

QW, QJH

W AT SR 8 METE L SR SR O

=B A R B
El, BHK, SHK, TBK, QW, QJH, HXS, SKS, NRBHK

QW, Quanwan; LI, Luci Island; EI, Egg Island; BHK, Buhahekou; TBK, Tiebugiahekou; GRL, Garila; SHK, Shenhekou; HM, Heimabhe;
QJH, Quanjihekou; TIJBHK, Tianjun of Buhahe; NRBHK, Tianjun of Nature Reserve; SKS, Sankuaishi; DTH, Daotanghe; SLH, Shaliuhekou;
GXG, Gaxiugou of Wulan; HXS, Haixinshan; SL, Salt lake of Chaka; Sl, Sandy Island

[l e 25 77 SR A TT 10 AT Y] 40 352 P B Sk e 5
U FEAROR, H R AEAT ST 1 R Ak
NV, WY AR g B, thig B S 2
IRF5 17 (K9)
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