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Abstract: Assessing and determining patterns and hotspots of biodiversity are the foundation of biodiversity
conservation planning. Situated in the hinterland of the Qinghai-Tibetan Plateau, and being the source of the
Yangtze, Yellow and Lancang rivers, the Sanjiangyuan region is considered to be one of the most abundant
and concentrated areas of plateau species worldwide. We conducted bird censuses in the Maixiu Area of San-
jiangyuan National Nature Reserve in March, May and August of 2014. We examined the spatial patterns and
identified bird community hotspots, and the conservation gaps of current zoning. Our results showed that: (1)
there were 89 bird species in the Maixiu Area belonging to 10 orders, 29 families and 57 genera, among
which 12 species belonged to the List of Key Protected Wild Animals of China and 11 species were listed in
appendices | and Il of the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES); (2) there were differences in bird community composition among habitat types and along an eleva-
tional gradient, and bird diversity in low altitude, forest habitats was higher than that found in high altitude,
meadow habitats; (3) bird diversity decreased from forest to glaciers and snowberg, and from northeast to
northwest and southeast; hotspots of endangered birds were concentrated in southwestern alpine meadows,
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which differed from the hotspots of the overall bird community; and (4) the core zone of the reserve matched
the hotspots of overall birds well, but failed to match the hotspots of endangered birds, which might be not
conducive to their protection. Our results may help to make more effective decisions for biodiversity conser-

vation in this region.
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Fig. 1 Location of the study area and the line transect
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Table 2 Number of mutual species (above the diagonal) and
similarity (Sorensen’s index, below the diagonal) of bird com-
munity between different habitats
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3,600-3,800 m 1,067.0 36 0.034
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Table 4 Number of mutual species (above the diagonal) and similarity (Sorensen’s index, below the diagonal) of bird community

between different altitudes

R <3,200m 3,200-3,400 m 3,400-3,600m  3,600-3,800m  3,800-4,000m  4,000-4,200m >4,200 m
Altitude gradient

<3,200m - 32 24 15 6 4 1
3,200-3,400 m 0.634 - 27 18 7 4 2
3,400-3,600 m 0.534 0.607 - 23 12 8 7
3,600-3,800 m 0.344 0.419 0.613 - 12 8 7
3,800-4,000 m 0.181 0.215 0.444 0471 - 6 4
4,000-4,200 m 0.131 0.134 0.327 0.348 0.480 - 6

> 4,200 m 0.034 0.067 0.298 0.318 0.348 0.334 -
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E2 £FFXEAFEFETEIMIEE. a2 2EBEX; b: BRELFRIFEE,; o CITESHIRI, HIFHES
Fig. 2 Spatial distribution patterns of bird richness in Maixiu Area. a, Overall species; b, Species belonged to the “List of Key Pro-
tected Wild Animals of China”; c, Species listed in CITES appendices I and |1

B3 ZFS/XEBAZHMALXE. a: £FEE; b: BRELFRIFEE,; c: CITESHERI, HHHI S
Fig. 3 Hotspots of bird diversity in Maixiu Area. a, Overall species; b, Species belonged to the “List of Key Protected Wild Animals

of China”; ¢, Species listed in CITES appendices | and 11
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Fig. 4 Comparison between hotspots of bird diversity and
function zoning in the Maixiu Area
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K P11, CITES Mt

. 3K I A A I3 iR HH IR
Endangered and protected Distribution Distribution Occurrence
Species name
species of China, CITES habitat altitude (m) frequency
appendices

1 8% HE CICONIIFORMES

(%R} Ardeidae

1.71% Ardeola bacchus w 2800-3200 +
I fEFE ANSERIFORMES

(MR Anatidae

2.5 Anser indicus M, W 3600-3800 ++
3. 7% KHS Tadorna ferruginea M, W 3400-4000 ++

M#%#%H FALCONIFORME
(Z)ERL Accipitrida

4. M Milvus lineatus et G | F,M 2800-4200 ++
5.11)U#% Gypaetus barbatus —2%, i M 3600-3800 +
6./ 1L JU# Gyps himalayensis g, K F, M 2800-3800 ++
7.55% Aegypius monachus O, BN M 3400-4428 ++
8.1 % Buteo buteo T, M F 2800-3400 +
9.K# Buteo hemilasius —, MR F.B,M 28004200 ++
10. %54 Aquila nipalensis Y, M M 3600-3800 +
(WU)#ER} Falconidae

11.414% Falco tinnunculus %%, KSR F 2800-3200 +
12 34 Falco subbuteo O, B F 3600-3800 +

V% E GALLIFORMES
(f)HERE Phasianida

138 %X Tetraogallus tibetanus 2, Bk F, B 3400-3600 +
14,75 )5 15 Perdix hodgsoniae B,M 3200-3800 +
15,15 %% Crossoptilon auritum it F,B 2800-3400 ++
1674 #0%E Phasianus colchicus F,B 2800-3400 ++

V##H COLUMBIFORME

(S)MR5%E Columbidae

1744 Columba rupestris F M, W 2800-3800 +
VIB§# H CUCULIFORMES

(-b)R:REF} Cuculidae

18.KALRY Cuculus canorus F 3200-3400 +
VIS5 H STRIGIFORMES

(JV)EgEEHL Strigidae

19.44008/\55  Athene noctua ot/ N M 3400-3800 +
VIF#H APODIFORMES

(L)W #ERF Apodidae

20.19 W34 Apus pacificus B, W 2800-3400 -
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IX&MHE UPUPIFORMES

(T)®M:RE Upupidae

2131t Upupa epops M 3200-3800 ++
X4&%HE PASSERIFORMES

(+—)ER#E Alaudida

22 /NZ=%E Alauda gulgula M 3200-4428 +
23 ffi H R Eremophila alpestris M, W 3400-4428 +++
(+=)#&Ht Hirundinidae

24.5F%E Ptyonoprogne rupestris w 2800-3200 +

25.5%3# Hirundo rustica M 2800-3200 +

(+=)8548% Mtacillidae

26.11H%%4 Motacilla alba F.B,M,W 2800-3800 ++
27. /K544 Motacilla cinerea M 3800-4000 +

28.47 k2% Anthus godlewskii M 3600-4000 ++
29.4425 Anthus hodgsoni F 3200-3400 +

30 KB L ZS Anthus roseatus M 4000-4200 +

(+E)EZE# Laniidae

31K 1197 Lanius tephronotus M 3200-3400 +

(+H)FH Corvidae

32. K% Cyanopica cyana M, W 3200-3400 +

33.35-45 Pica pica F, B, M, W 2800-3800 ++
34 M TS Pseudopodoces humilis M, W 2800-4428 +++
35.41 1149 Pyrrhocorax pyrrhocorax F,B,M,W 2800-3800 ++
36. 74151117 Pyrrhocorax graculus B 3200-3400 +

37053 BL9E4S Corvus dauuricus M 3200-3400 +

38./NBF 545 Corvus corone F,B,M,W 2800-3800 +H+
39. KM %% Corvus macrorhynchos F M 2800-3800 +

40.J%#5 Corvus corax M 3400-4000 ++
(75 EHL Cinclidae

41375 Cinclus cinclus W 2800-3800 +

424535 Cinclus pallasii W 2800-3200 +

(+-b)E#AL Troglodytidae

43.f154% Troglodytes troglodytes F 3200-3400 +

(F/V)EZERE Prunellidea

44.454%5 Prunella collaris F 2800-3400 +

4511525 Prunella rubeculoides F.B,M 3200-4000 ++
46. 520528 Prunella strophiata F.B 2800-3600 ++
(FH)RAL Turdidae

A7 ZLMEKAS Luscinia calliope B 3200-3400 +

48.41 i MY Tarsiger cyanurus F.B 2800-3200 +

49 %41 )29 Phoenicurus ochruros F, B, M, W 2800-4200 ++
50. 221641 2% Phoenicurus hodgsoni F,M 2800-3200 +

51. 1141 2% Phoenicurus schisticeps F,B,M, W 2800-4000 4+

52.4L40 )29 Phoenicurus auroreus F, B 2800-3600 ++
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53. 4 JE 4 B Y Phoenicurus +
M 4000-4428
erythrogaster
54. WA £1 &% Phoenicurus frontalis F,B 3200-3400 +
55.41 2 /K% Rhyacornis fuliginosus M, W 3200-3400 +
56. 1 T &Y Chaimarrornis +
F, B, M, W 2800-3600
leucocephalus
574515 KA Turdus kessleri F, M 2800-3400 +
(= hHmEER Timaliidae
58. 1LY Garrulax davidi F. B 2800-3600 ++
59. KMEfS Garrulax maximus B 2800-3200 +
60. 75 LS Garrulax elliotii F B 2800-3600 ++
(=+—)8%R Muscicapidae
61.1'1JE %S Ficedula zanthopygia B 2800-3200 +
6245 MW Wi%S Ficedula hodgsonii F.B 2800-3400 ++
(Zt+=)B# sylviidae
63. 43k leptopoecile elegans F 2800-3200 +
64. 3 IEHIE Phylloscopus affinis F.B 2800-3800 ++
65. /5 BEHMIES Phylloscopus pulcher F 3200-3400 +
66. % I M M % Phylloscopus +
B 2800-3200
chloronotus
67. 3% IMI% Phylloscopus proregulus F,B,M 2800-3400 +
68.4% LM% Phylloscopus borealis F,B,M 2800-3400 ++
69.1F 4% Phylloscopus trochiloides F, B 2800-3600 ++
(= +=)83R Regulidae
70.5%%4 Regulus regulus F 2800-3200 +
(=t+M)i#eRt Parida
7145311148 parus songarus F, B 2800-3600 ++
72.11J41L4E Parus superciliosus F,B,M 3200-3800 +
73. 28511148 Parus rubidiventris F 2800-3600 ++
74456811148 Parus dichrous FB 2800-3600 +
(=+F)pese4£ R Tichodromadidae
75.41 #JigBE4E Tichodroma muraria B,W 2800-3800 +
(ZH7S)EEARERE Certhidae
76.iE R4 Certhia familiaris F 3400-3600 +
(=+-E)&E# Passeridae
77504 Passer montanus B, M 3200-4000 +++
784 E 4 Montifringilla adamsi M 3400-4428 +
79. A B F & Onychostruthus 4+
M, W 3400-4428
taczanowskii
80.5##M T 48 Pyrgilauda ruficollis M, W 3400-4428 +++
(ZH)VO)FERL Fringillidae
81.:1LIE 4 Leucosticte brandti M 3600-3800 +
82.4[ JHK4E Carpodacus pulcherrimus F, B 2800-4000 +

83.1/JH K4 Carpodacus thura F.B 2800-3600 ++
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84 UK R4E Carpodacus rubicilloides B 3600-3800 +
85. 7% 5K Thi4E Carduelis flavirostris M 2800-4000 ++
86. (1 BEMFLIEHEFE Mycerobas carnipes F.B 2800-3600 ++
(=+H)ER Emberizidae

87.113k#% Emberiza leucocephalos B,M 3200-3600 +
88.7KJE#+#% Emberiza godlewskii F,B 2800-3600 ++
89./pi% Emberiza pusilla B 2800-3200 +

OIS B ARAK B BERG M B ROA W Wi, tHEUAIR: + 1-9; ++ 10—49; +++ >50,

Distribution habitat: F: Forest; B: Bush; M: Meadow; W: Wetland, Occurrence frequency: + 1—9; ++ 10—49; +++ >50.
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