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Seasonal variety of birds at Qingshan Lake, Zhejiang Province
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Abstract: An avian study was carried out at Qingshan Lake in Zhejiang Province from September 2006 to
August 2007 and analyzed with richness, diversity, and evenness indexes (Ludwig and Reynolds). Alto-
gether, 5 469 individuals and 79 species were observed belonging to 12 orders and 30 families (33 orien-
tal, 32 palaearctic, and 14 widespread species), in which 5 species were second-class, protected wild an-
imals in China. Of all the birds, migrants (41 species, 51.9%) outnumbered residents (38 species, 48.1%).
Owing to excellent natural conditions, the avian community had high richness, diversity, and evenness in-
dexes with 36 species of water birds (45.6% ) and 43 species of forest birds (54.4%). March had the lowest
richness and diversity indexes (2.417 and 1.350) with the highest dominant index (0.463) whereas May was
the opposite. March also exhibited the lowest evenness index (0.477) with July having the highest (0.845).
The average density of all birds at Qingshan Lake was 19.23 individuals -+km ™ with the greatest density
(26.20 individuals-km™, 47 species) in winter and the lowest density (11.94 individuals-km™, 33 species)
in summer. Results showed six dominant species (7.6%); 15 frequent species (19.0%); 35 seldom found
species (44.3%), and 23 rare species (29.1%). Thus, avian diversity was lowest in March and highest in
May. Also, due to the high percentage of species in danger of survival, avian conservation and management
should be strengthened at Qingshan Lake. [Ch, 4 fig. 3 tab. 22 ref.]
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Table 1  List of avian species with density in Qingshan Lake

HEE/(H - km?)
54 R N (H ckm?) LA )
%% =R KE 4

®
R

B8RS B Podicipediformes
MRS EL Podicipedidae

/NS Tachybapus ruficollis 10.00 3.33 6.67 43.33 15.83

Rk WSS Podiceps cristatus 0.00 0.00 0.00 1.11 0.28 IIr
#8878 Pelecaniformes
JBU#5FL Phalacrocoracidae

W38 545 Phalacrocorax carbo 37.78 0.00 0.00 45.56 20.83 v
5557} Pelecanidae

& PGS Pelecanus onocrotalus 0.00 0.00 0.00 1.11 0.28 Il
#/ B Ciconiiformes

HEL Ardeidae

1% Egretta garzetta 36.67 77.78 117.78 75.56 76.94 i}
WH Ardea cinerea 121.11 0.00 164.44 130.00 103.89 I\
4 Ardea purpurea 0.00 0.00 0.00 1.11 0.28 \Y
W% Ardeola bacchus 0.00 6.67 4.44 0.00 2.78 \Y
K1 Casmerodius alba 4.44 0.00 222 0.00 1.67 m
L4%5 Butorides striatus 0.00 4.44 0.00 0.00 1.11 v
45 % Bubulcus ibis 0.00 0.00 5.56 0.00 1.39 \%
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/(A -km?)
54 -2y B (H - km™?) LA g
5% e e %%
K% Nycticorax nycticorax 17.78 31.11 222 222 13.33 1|
FER B Anseriformes
% Anatidae
BEWENS Anas poecilorhyncha 2222 0.00 0.00 8.89 7.78 v
LMW Anas crecca 842.22 0.00 8.89 86.67 234.44 v
2319 Anas platyrhynchos 0.00 0.00 7.78 0.00 1.94 v
8 # Aix galericulata 0.00 0.00 0.00 17.78 4.44 I
#® B Falconiformes
#£7%} Falconidae
B2 /K4 Falco amurebsis 0.00 0.00 1.11 1.11 0.56 Il
K Falco columbarius 0.00 0.00 0.00 1.11 0.28 I
JEEL Accipitridae
BHDY Milvus lineatus 1.11 0.00 0.00 0.00 0.28 I
BB Gallformes
HEFL Phasianidae
WMV Bambusicola thoracicta 5.56 4.44 3.33 0.00 3.33 v
#B® B Gruiformes
BB EL Rallidae
H I Fulica atra 0.00 0.00 222 0.00 0.56 v
IR Gallinula chloropus 1.11 222 0.00 0.00 0.83 v
LLI5 % 5 Amaurornis akool 1.11 0.00 1.11 0.00 0.56 v
iR B Charadriformes
HiFl Charadriidae
Rk 2239 Vanellus vanellus 0.00 0.00 17.78 222 5.00 v
SEMESR Charadrius hiaticula 0.00 0.00 3.33 0.00 0.83 v
#%%k Scolopacidae
N MERLEY Tringa ochropus 0.00 0.00 6.67 0.00 1.67 v
BARRKJNTY Himantopus himantopus 0.00 3.33 24.44 0.00 6.94 v
WL Tringa bypoleucos 5.56 0.00 0.00 4.44 2.50 v
M Tringa glareola 1.11 0.00 222 14.44 4.44 v
H @S Tringa nebularia 0.00 0.00 3.33 23.33 6.67 v
B 1P HE Gallinago gallinago 3.33 0.00 0.00 0.00 0.83 v
WS Recurvirostridae
HEARY S Numenius arguata 0.00 0.00 0.00 1.11 0.28 v
E# B Lariformes
W5} Laridae
ZLWERS Larus ridibundus 6.67 0.00 0.00 0.00 1.67 v
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HE/(H -km™)
54 2% (o km?) PRAP G5
w5 H R e
87 B Columbiformes
M a5%E Columbidae
INEEN Streptopelia orientalis 8.89 0.00 13.33 22.22 11.11 v
YR FBENG Streptopelia chinensis 10.00 3.33 10.00 5.56 7.22 v
#%7%1& B Coraciiformes
B Alcedinidae
F B35 3 Haleyon smyrnensis 222 0.00 0.00 4.44 1.67 \%
BEt M) Ceryle rudis 222 0.00 0.00 8.89 2.78 v
WiBAR L Alcedo atthis 0.00 0.00 4.44 5.56 2.50 v
#W B Passeriformes
MR Hirundinidae
Z M Hirundo rustica 24.44 78.89 0.00 0.00 25.83 v
4 W3 Hirundo daurica 12.22 46.67 44.44 0.00 25.83 Y
R Motacillidae
1% %8 Motacilla alba 26.67 23.33 84.44 58.89 48.33 v
W2 Anthus hodgsoni 222 0.00 0.00 5.56 1.94 v
WL B Campephagidac
NI, Pericrocotus cantonensis 0.00 6.67 0.00 0.00 1.67 v
8%} Pycnonotidae
1K%Y Pycnonotus sinensis 197.78 162.22 108.89 336.67 201.39 %
W P xanthorrhous 0.00 0.00 0.00 1.11 0.28 v
A YE RS Spizixos semitorques 45.56 43.33 13.33 60.00 40.56 v
A5 % Laniidae
P55 Lanius schach 222 0.00 10.00 13.33 6.39 I
TS A Sturnidae
J\FF Acridotheres cristatellus 0.00 0.00 0.00 14.44 3.61 v
26AR S Sturnus sericeus 0.00 7.78 15.56 444.44 116.94 Y
BEEE Corvidae
U Corvus torquatus 222 1.1 5.56 1.11 2.50 \Y
HF Turdidae
BERG T. naumanni 0.00 0.00 0.00 3.33 0.83 v
ALLLR 0 Phoenicurus auroreus 3.33 0.00 6.67 11.11 5.28 v
HHg % T. chrysolaus 0.00 0.00 0.00 111 0.28 I\
212K WY Rhyacornis fuliginosus 0.00 0.00 0.00 1.11 0.28 v
LU ik R0 Tarsiger cyanurus 1.11 0.00 0.00 0.00 0.28 v
W% Copsychus saularis 1.11 13.33 1.11 0.00 3.89 v
58 Turdus merula 8.89 3.33 4.44 25.56 10.56 v

i JE B} Timaliidae

I VERY Garrulax perspicillatus 4.44 20.00 0.00 0.00 6.11 v
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HZ/(H -km™)
54 -2 (H - km™?) PR 2
5 H e A%

I J& Garrulax canorus 0.00 5.56 1.11 1.11 1.94 v

KRS WE RS Pomatorhinus ruficollis 222 2.22 0.00 0.00 1.11 v

bk #5% Paradoxornis webbianus 186.67 94.44 171.11 144.44 149.17 v
Rl Sylviidae 0.00 0.00 0.56 v

A8 ¥ Prinia inornata 222 0.00 0.00 0.00 0.56 v

I Cettia fortipes 24.44 45.56 333 5.56 19.72 v

PRI LR Abroscopus albogularis 0.00 1.11 0.00 0.00 0.28 \Y
F4E Muscicapidae

LKA Muscicapa latirostris 0.00 222 0.00 0.00 0.56 Y

KRB Muscicapa griseistic 0.00 222 0.00 0.00 0.56 v
14 F} Paridae

KIL4E Parus major 35.56 31.11 2222 22.22 27.78 Y

213k KRB IL4E Aegithalos concinnus 45.56 35.56 15.56 63.33 40.00 v

BIIIEE Parus venustulus 0.00 0.00 3.33 0.00 0.83 I\
F IR 5P} Zosteropidae

S5 5 Zosterops japonicus 0.00 5.56 0.00 0.00 1.39 v

X5 F} Ploceidae

WK Passer montanus 76.67 160.00 208.89 206.67 163.06 v

HMESC S Lonchura striata 0.00 10.00 25.56 8.89 11.11 v

BEL Yy Lonchura punctulata 4.44 0.00 3.33 0.00 1.94 v
#FL Fringillidae

8% Emberiza tristrami 3.33 0.00 0.00 0.00 0.83 v

B Garduellis spinus 2222 0.00 0.00 0.00 5.56 v

WKk Emberiza spodocephala 15.56 0.00 0.00 0.00 3.89 v

&[4 1Carduelis sinica 222 4.44 6.67 14.44 6.94 v

/N Emberiza pusilla 0.00 0.00 0.00 6.67 1.67 v

MEAE Fringilla montifringilla 0.00 0.00 0.00 111.11 27.78 v
FHE 23.98 11.94 14.80 26.20 19.23
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Figure 2 Survival satus analysis of birds in Qingshan Lake
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Table 2 Comparison of avian classes in Qingshan Lake

B/ (H km™)

MAEMBEERSTEZRRLA, HKENEER S s - . L
KR S5.1 45, = mE W “F
ﬁ'*ﬁﬁf%ﬂ, %m@%ﬁ%é@%ﬂ?%ﬁ%ﬁ, 7K 36 31.17 3.70 10.83 13.33

PN 43 17.96 18.84 18.11 36.98

PL5 AfeEr, M 5279, 3 Ak, h 2417, F
BIE R 3.923 + 0.880; ZHEPMEFEELL S H e,
9 2.806, 3 HEAK, H 1.350, FHME N 2.364 + 0.414; B PEFEELL 7 A5, N 0845, 3 A#
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Figure 3 Analysis of avian number for each month Figure 4 Analysis of avian species for each month
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Table 3 Index analysis of avian community in Qingshan Lake

% I8 8
Eiki
2 1 3 H 4 1 5H 6 H 7H 8 H 9 H 10 A 11 A 12 1A
F AR R 3.682 2417 4600  5.279 2752 2875 4353 3.545 4315 4.775 4132 4349
L FEE TR EL 1.830 1350 2750  2.806 2266 2394 2695 2.297 2.524 2594 2528 2.335
SESLCEiE 0.576 0.477 0.817 0.810 0.817 0.845 0.837 0.755 0.757 0.742 0.776 0.693
e s 0282 0463  0.092  0.085 0.139 0.122  0.090  0.129  0.111 0.119  0.121 0.152
4 ik

T LR IR AT N TR R SR I, B DA ) Z AR 0, 4R SR AT 1 000 i, ZRAK
BHEARIK 53.9%, FrLIFE SR b, UIARS g3, KA 36 Fl, 5 MEH 45.6% (% 2), 11
AR AR, A 2Rk e L, ROV A AR5 SRR o )
JERRR(FK 3), . SHEMS IR EERRN 3 A, IR, %A 15280 w5 (745
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