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Abstract; [ Objective] This study analyzed differences in bird diversity among habitats and elevations, explored the
characteristics of birds’ spatial distribution in the Xiaobaicaoling Mountain area, and provided basic information for the
bird resource development and protection measures in this area.[ Method ] A complete annual investigation was carried out
by line transect method on bird resources in Xiaobaicaoling Mountain, Yunnan Province. The spatial distribution was
analyzed by calculating the birds diversity index of each habitat and altitude sections.[ Result]In total, 122 species of

bird belonging to 43 families and 10 orders were recorded, of which 17 species were listed as National II Protected
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Animals. There were 110 residents (90.16% ), 5 summer visitors (4.10% ), 6 winter visitors (4.92%) and 1 passage
migrant (0.82%). Among the 115 species of breeding birds ( residents and summer visitors ), Oriental elements,
accounting for 50.43% , were the most common species. Bird richness was highest in summer (112 species) , followed
by spring (104), autumn (79) and winter (76). The highest G-F index occurred in spring (0.772), and the lowest
G-F index occurred winter (0.662). In terms of 3 habitat types, the forest had the highest bird richness (117 species)
and the highest G-F index (0.739), while the farmland had the lowest bird richness index (48 species) and lowest G-F
index (0.549). Species richness of birds peaked hetween = 2 100~2 600 m elevation, showing a mid-elevational peak
pattern. [ Conclusion] The distribution of birds at a vertical altitude and their preferences for a habitat selection reflect
their comprehensive demand for various environmental factors. The forest land with high spatial heterogeneity attracts a
large number of birds because of its abundant food resources and concealment conditions. However, due to the influence
of the altitude, it is not that the wider the forest area, the higher the diversity of birds. To better protect bird resources,
the follow-up studies should combine the time factor to explore spatial and temporal patterns of bird distribution and the
most relevant environmental factors.

Keywords : bird diversity; stratified sampling; spatial distribution; interaction; Xiaobaicaoling Mountain; Chuxiong in

Yunnan Province
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Table 1 The information of transect lines

& ml,lde it Jgﬁﬁﬂﬂ Zz H transect transect lines
gradient forest bush  farmland lines length
<1 600 22.14 6.47 24.66 2 2.66
=1 600~2 100 65.38 24.93 37.97 5 11.89
=2100~2 600 118.65 34.67 47.84 9 20.49
=2600~3 100 13527  20.82 9.39 7 21.17
=3 100 38.62 7.96 0.84 2 5.71
AT total 380.06 94.85 120.70 25 67.92
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Fig.1 The cumulative curve of detected bird species

with line transects in Xiaobaicaoling Mountain

area in Chuxiong, Yunnan Province
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Table 2 A birds checklist of Xiaobaicaoling Mountain area in Chuxiong, Yunnan Province

\ ) RN P - .
A B % species A :e:(lje\njtij ﬁiﬁﬁ T 5 i3k
Order Family fauna season habitat altitude
Lype category
FRFHE Phasianus colchicus 0 R NN S 1.2 ab.c
532 H Galliformes EFt Phasianidae % % Bambusicola fytchit 0 R 1 ab.c
M H Gallif HER} Phasianid FRMIYI Bambusicola fytch # |
FI8 Lophura nycthemerac 0 R I [N N 1 ab.c
LB Streptopelia orientalis op R #B2 1 d
#59% H Columbiformes M358 Columbidae KB Streptopelia tranquebarica oP R # A2 1 d
DN Streptopelia chinensis NI 2, d
BTG S lia chinensi opP R [EN- RS 123 1
M H Caprimulgiformes BERE Caprimulgidae ESEAE Caprimulgus indicus op R [N 1.3 d
KIS Hierococeyx sparveriotdes op R N 1.3 c
KIS yx 5p de ) A
B H Cuculiformes FESRE Cuculidae KHEES Cuculus canorus op R EN IS 1.3 ¢
PR EY Cuculus micropterus op R %5 1.3 ¢
[ Accipiter nisus P R 123 c
I Acciy 0 I )=}
-4 Accipiter virgatus oP R I " 123 c
32 H Accipitriformes E#t Accipitridae )& Accipiter gentilis P W NT X 1.2, c
JET% H Accipitrif JERE d & I 0 1 % 2.3
@ Buteo buteo opP R I N3 1.2.3 c
R HEE Pernis ptilorhyncus oP 4 I \NT IS 1.23 ¢
SR Glaucidium brodiei op R I % B 1 b.c
- N N
#959E H Strigiforwes 5585} Strigidae R )
BEKAEHS Glaucidium cuculoides opP R I # B 1 b.c
JE5 H Bucerotiformes WMERL Upupidae WMt Upupa epops opP R Z N IR S-S 123 ab.c
KA L Capitonidae WA AR S Psilopogon asiatica 0 R 2 1 ab
W Jynx torquilla oP R % 1 b.c
WA H Piciformes BA S Picidae KIEKA ) Dendrocopos major oP R RS 1 ab
LKA Dendrocopos canicapillus op R #H2 1 a.b
WL AR Picus canus opP R 'l 1 ab
#3¥% H Falconiforwes HF} Falconidae 214 Falco tinnunculus opP R I Bk 1.2.3 d
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R2%)
; ﬂ Fii# species bR }iﬁfjg ﬁ:ﬁﬁfg F d:.t% ﬁﬁi
Order Family fauna type category season habitat altitude
B} Vireonidae PR TEWY Oriolus chinensis oP S )= 1 c
KR Pericrocotus ethologus op R N RS 1 c.d
WIS F Campephagidae — FiWF LB, Pericrocotus brevirostris oP R N R &3 1 c.d
JKAUBL, Pericrocotus divaricatus oP R )= 1 c.d
HEF Vireonidae IS RUBS Erpornis zantholeuca 0 R NS 1 c.d
TGRS Preruthius aeralatus 0 R %K 1.3 c.d
i FE55% Rhipiduridae 0 5 B 48 Rhipidura albicollis 0 R [N &S 123 c.d
R Rhipiduridac A Dicrurus macrocercus op R B A& 123 ab.c
KA Dicrurus leucophaeus opP R " 123 ab.c
(358} Corvidae 21 BAA5F Lanius cristatus opP W S 1.2.3 a.b.c
5 1H57 Lanius schach 0 R HH B & 123 ab.c
INBE 58 Corvus corone op R [N RS 123 d
HH Convidae KWELSTS Corvus macrorhynchos oP R FEMKL 123 d
AR Garrulus glandarius opP R [N R/ &S 1.2 d
LIWEHERS Urocissa erythrorhyncha oP R F -} 1.2 d
W3k L4 Poecile montanus opP R &5 B & 1.2 d
147} Paridae K4 Parus major opP R [N RS 1.2 d
L5114 Parus monticolus op R [N/ 123 d
MG 5% Prinia atrogularis 0 R 5 B & 123 ¢
B Cisticolidae TKMESE Prinia hodgsonii 0 R [N S 123 ¢
ali 11| #8959 Prinia inornata 0 R K H & 123 c
I H Passeriformes H XF} Alaudidae NEH# Alauda gulgula oP R #.5 1.2 d
FEF} Hirundinidae K% Hirundor ustica op R [EN-R/ &3 1,23 c.d
#IBH Pycnonotus xanthorrhous op R N R &S 1.2.3 b.c
FMELTIE S Pycnonotus aurigaster 0 R "X 1.2.3 b.c
8%} Pyenonotidae R ALY Spizixos canifrons 0 R [EN-R/ &3 1.2 b.c
LRBSE RS Ivos meclellandii 0 R [N S 1.2 b.c
PRI Hypsipetes leucocephalus 0 R R KS 1.2 b.e
WM Phylloscopus fuscatus op R F S 1.2 b.c
HEPGHIE Phylloscopus occisinensis opP R H & 1.2 b.c
FEBLANIE Phylloscopus pulcher op R (eSS 1.2 b.e
JKRMEMNE Phylloscopus maculipennis 0 R [EN-R/ &S 1.2 b.c
Wi B Phylloscopidae U Phylloscopus inornatus opP P FH & 1.2 b.c
BIEMIE Phylloscopus proregulus oP S R KS 1.2 b.c
BRI Phylloscopus subaffinis 0 R [N &S 12 b.c
W kMIE Phylloscopus trochiloides op R [N/ XS 1.2 b.c
Vg S Phylloscopus reguloides 0 S K2 K& 1.2 b.c
IKTERSE Seicercus tephrocephalus 0 S [N -R/ &S 1.2 b.c
BAE Cettiidac PRIGHYES Abroscopus schisticeps 0 R .5 1.2 b.c
SRS Horornis Jortipes 0 R N R &3 1.2 b.c
KRR Aegithalidae 213K EIN4E Aegithalos concinnus 0 R [N IR S 1.2 d
BSR4 Aegithalos bonvaloti 0 R N R &3 1.2 d
FE4ER Fulvetta vinipectus 0 R #E2 1.2 d
B EE} Sylviidae Bk ERY Fulvetta ruficapilla 0 R #H2 1.2 d
WKAERS Fulvetta cinereiceps 0 R %K 1.2 d
KB KBS Yuhina occipitalis 0 R #KE 1.2 d
FIREFL Zosteropidae HHRES Yuhina flavicollis 0 R NN &S 1.2 d
4R Yuhina diademata 0 R [N RS 1.2 d
IKIGZRIRE, Zosterops palpebrosus 0 R R K 1.3 d
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A ﬂ 4 species KA resident protection = ,‘tﬁ ?ﬁ#i
Order Family fauna type category season habitat altitude
BEMGEWE RS Pomatorhinus erythrocnemis 0 R - -3 1.3 d
SE Tomalida YR Pomatorhinus ruficollis 0 R NS 1.3 d
BEBHYRY Spelaeornis troglodytoides 0 R P-4 1.3 d
213 FERY Cyanoderma ruficeps 0 R .2 1.3 d
WL Pellomeidac WA RS Schoeniparus dubia 0 R [N -R/&S 1.3 c
JRHEZE RS Alcippe morrisonia 0 R [N IR S 1.3 c
KR Garrulax maximus 0 R I [N S 1 d.e
MRS Garrulax ocellatus 0 R II.NT B H k& 1 ¢
FEHIMERS Trochalopteron elliotii oP R I ML 1 d.e
TETRRY Trochalopteron affine 0 R #H & 1 d.e
ZLREMERS Trochalopteron milnei 0 R I 2 1 ¢
I8} Leiothrichidae BENEAS B Minla strigula 0 R N 1 d
LI A B Minla ignotincta 0 R [N I 1.3 c
HSLAFRY Heterophasia melanoleuca 0 R 'l 1 d.e
W& Garrulax canorus 0 R I, NT [N N &S 1 d.e
WA Siva cyanouroptera 0 R [N -R/&S 123 d
HREMIES, Leiothrix argentauris 0 R I, NT EN-IN S 123 d.e
LI Leiothrix lutea 0 R I )= 123 d
TEARZERE Certhiidae FSUIBEARSE Certhia himalayana 0 R A 1.3 d
TS Sitta nagaensis 0 R [N XS 1 d
%8} Sittidae )
T Sitta yunnanensis 0 R I, VU [N 1 d
EEHERL Troglodytidae E83 Troglodytes troglodytes oP R [N 1.3 c.d
#Y H Passeriformes 5 5 B} Sturnidae J\FF Acridotheres cristatellus 0 R H.H A& 123 c.d
TR3KA Twrdus rubrocanus opP R 2 B & 1 c.d
R Turdidae BHH Turdus dissimilis 0 R NT A 1 eud
BEAS Turdus eunomus opP W S 1 c.d
FYLHAY Turdus mupinensis op R # B2 1 cd
LIRS Tarsiger cyanurus opP w F IS 1 ¢
WETEARAS Tarsiger rufilatus 0 S S 1 ¢
WL NS Phoenicuropsis frontalis opP R 2 A 1 ¢
£1 2K Rhyacornis fuliginosa oP R N R &3 1 ¢
UL B Phoenicurus auroreus oP R & HZ B & 1 c
498} Muscicapidae 1R B A8 Myiomela leucurum 0 R EN- I S 1 ¢
HTENS Chaimarrornis leucocephalus (0)3 R [N N &S 13 ¢
i Copsychus saularts 0 R &2 B & 123 c
TBIEATS Savicola torquatus op R " 23 ¢
TR Saxicola ferreus oP R H#H 23 ¢
FEEHEY Zoothera dauma opP R N 1.2 c
HEM LSS Ficedula strophiata 0 R [N 1.2 c
EAE S8 Dicaeidae ZIWAE S, Dicaeum ignipectus 0 R [N N 1 ab.c
% 5} Nectariniidae WK Aethopyga gouldiae 0 R # H 1 ab.c
A28} Prunellidae B EHD Prunella immaculata (03 R B 2 d
JRAE Passer montanus oP R EN= IS 1.23 cd
27} Passeridae
WIMKAE Passer cinnamomeus op R [N 1.2 c.d
574 Motacilldae F1#5% Motacilla alba op R BAKAL 123 cud
W28 Anthus hodgsoni op R [N S 1.2 c.d
JEHER) Fringillidae B3 E Chloris ambigua oP R (NS 123 e
S} Emberizidac JKIE Y Emberiza godlewskii OP R #H2 2 d
/NG Emberiza pusilla op W %5 2 b.c

AR protection category, 1II. FE % I FA5: 47 22 the second level of national protect hirds;NT.J‘Ef@%ﬁ] near threatened species;VU./Er
fEWIF vulnerable species, X 2 fauna: P.iydbA palearctic species; 0. 4R oriental species; OP.J 4 #' widespread species, J& B4 %! resident
type: R.EEY resident,S.E{ﬁ% summer visitor;W.@{ﬁ% winter Visitor;P.ﬁﬁ% passage migrant, H: 5% habitat ; 1. 5K forest;Z.?g PET bush;
3. #kHifarmland,, ¥4 altitude:a.<1 600 m;b.=1 600~2 100 m;c.=2 100~2 600 m;d.=2 600~3 100 m;e.=3 100 m,
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A RP 2 5 22, LR O T DA M, 0 A 35 v o
o BIERER AR AR (R 3) BoR.

PR AT N\ 3 HAG MR R 63 Tl AR e i 5 G
U MBI, S PR ECH 46 i AR B %
F 2 TR A A, S YRR R 32 R

K3 TREREXBEXSHN
Table 3 Bird diversity indices of different habitats

AHALPEFE L similarity index

il fl/km? K % g -F $5% e i
& Rﬁ TR km Kk species F t}ﬂﬁz G _jlaﬁ G-F ?LBJ HEEH bush #kt farmland
habitat type area transect | F-index G index G-F-index
lines length "0 c, Cs c, Cs
B forest 380.06 34.59 117 16.041 4.183 0.739 0.516  0.681  0.387 0.558
HEAEEH bush 94.85 13.36 68 8.935 3.531 0.605 0.381 0.552
#HkHb farmland 120.70 19.97 48 7.832 3.532 0.549

23 BERIHUEESHIES

SRR E R G-F ZREMESS RO Ik T
AR RIS R R (R 4), PNEEE
U DX I, 5 AN R R A B 55 S I 45 R AR AL
Mréi (F4) BR:<1600m F1=1 600~2 100 m

A IEERORE AT DR 14 Bl AR B i
HRHA=1600~2 100 m F1=2 100~2 600 m #§>
TR RR B, L W A gk 31 Ay RH L1 R AR B 2
<1 600 mA1=3 100 m PSR A EE

R4 FRBHEBESXRSHM
Table 4 Bird diversity indices at different altitudes

FELR SR similarity
HIPETE AL similarity index
< . RE Sk )
S e & S G
altitude m transect  species oo v Gendex  G-Feindex =1600~2 100 m =2 100~2 600 m =2 600~3 100m =3 100 m
area lines number
length G Cq Gy Cys o Cq C, Cs
<1 600 5318  2.66 14 1.74 2.34 035 0400 0571 0.123 0.220 0 0 0 0
=1600~2100 128.33  11.89 35 478 2.80 0.46 0383  0.554 0 0 0 0
=2100~2600 201.27  20.49 77 10.70 3.74 0.65 0.145 0254 0 0
=2600~3100 16547  27.17 57 6.90 3.54 0.49 0.103  0.188
=3 100 4736 571 7 1.56 1.75 0.12
3 3w P DX 380 A A R T AR A AL BS AR, B S TR AE TR T, IR
AY
B AR B ], A R RORE R S 2t
3.1 YIMARESEENS T TEENEYRE  EHRNES RS, EEH

WX B2 G-F F5 505 KB AL v 1) 45
DX AR RRRL 2T o 8 e 5 SR 5 M A X P 253 A
FIA SRR X LA, S RO T R 1A 4
X (177 B0 PV BT NGRS X (115
FiO L IR IR R, /N A B R AR
2K (17 ) ETFIF NG AR P X (8 Fi) , A
TET 52 e L 2 XS VL P 15 20 2 R A oy A X
R, WS X S LR R RO A B
L GRPR & BRR S, X R B X r b b B
PEEA I, /INE I X A s X R Ak Tk e
FERAR TR oy SR M, 25 1 P RS X R A g
XX RASHE AT, A S A SRR EUR T
B MR EH R, KRR, &iF

BUE R E OB , BE M R 2R SR R A L
AeE . BRIEZAb, 7T—8 H AR S B BN O 5
FARBLER BRI, O A X — IR
CIESIESY/E N 18
3.2 AEERMBANEESHEEES

/N i AR BB 1L e BT 3 DX 2= Pl g
P DX B S P A, RIS T DY AL e 45 X 5 =
[ =i [ e [ R b R R i 3 R 2
JER , Z R E S AZ 5T AT, DI BE R B2 66 2 1 28 1k
TR AR B WS 25 5 . M DM B 2
W ep = R 2 A B T A R s R, ]
AEZ T T 0 AT A R IR A8 AR BT B8, B Y
T ARAES A AN Z IR ) AN, SR Z R
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LAV 2 A 35 v R o 4 RS AE R R i) 2 ) S
PR R AR BE S B 2 R R B B
GRS % I AS TR AR ST A 1 2 B2
FENEE B A3A0 TR iR X (=3 100 m) 4,38
B EcA TR (=2 100 ~2 600 m Al
=2 600~3 100 m) BR[N], 33X 02 Ml 5 9 A FE
Hi 5 SEARRIE = 1 PR B P T AR R L A
FH I (H 22 Kb T I A 1 R % BN 1A X A
SR RN R T 0 R 2 B 4% 1 B g i = 5 B R
ZREPEFS B RGP IL, R dy AR 4 b DX 1Y)
B 2R PR BT IR, N DL S OR 4P bR b A= 15 T DA
O,

ZE M THRE— RGIH R W, P
AR LR SR — R B 4 AR T
A RIS B SRR R R A IR D A T
IR (=2 100~2 600 m) MYERIERIL 5 Kk%
BOWFFE 45— T Rk B, A
A AR DX, BRI A T3R5 T 5 28 A A7
HPIE AR b DX 53 A DR T AR A I T Y T I AR R
RN 3 L NS o= 1 2 = 0 = N e .
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Hh, B SR AN BRI T S 2 A A
33 HEEEMEEENEETESHAHNLEEHR

B S TR Bt 5 T IR AR 4 A8 Ak, FLE5F R Al
Wil 2 O | FENE ), 5 AR R X R 5E PRI 2R i oK,
TR TR R AR B R BT P A 25 S
VEREE A AEAE R ZS (8] T2 R T 55 2878 1) b 3l B Mgy
(25 [ o0 A R AiE . AR 25 R o HERL U Fn4e
TE H B IR RN <2 600 m 3 [X 4% 14K X [H]
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