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Abstract: The Qilian Mountains are an important ecological barrier in northwestern China with rich wildlife resources and
landform types, which are situated in the northeastern part of the Qinghai—Tibetan Plateau in China. To investigate the bird
composition and vertical distribution characteristics of the southern slope of the Qilian Mountains, this study conducted a
comprehensive survey of bird resources across various habitats, seasons, and elevations in May and September 2019 using

the line transect method and direct counting method. The results showed that a total of 157 species of birds from 17 orders
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and 41 families were observed on the southern slopes of the Qilian Mountains, with 95 species (60.51% ) of Passeriformes
dominating the species composition. The survey recorded 6 species of national first class key protected birds and 17 species
of the second class of national protection. In terms of residency type, 81 species (51.59% ) were resident birds, 61 species
(38.85% ) were summer migratory birds, 3 species (1.91%) were winter migratory birds, and 12 species (7.64% ) were
passage migrants. Palearctic birds dominated the zonal composition with 102 species (64.97% ), followed by 34 species
(21.66% ) of widespread species and 21 species (13.38% ) of birds from the Eastern Oceanic boundary. Furthermore, this
survey identified the Saxicola ferreus as a newly recorded bird species distributed in Qinghai Province. In seasonal changes,
bird community richness, Shannon-Wiener index, Simpson index, and Pielou evenness index were significantly higher in
summer compared to autumn ( P<0.001). Among the eight classified habitat types, grassland exhibited the highest bird
richness (108 species) , while desert habitats had the lowest (18 species). Notably, grassland habitat bird communities
showed the closest resemblance to wetland habitat bird communities while displaying the least similarity with desert habitat
bird communities. Regarding vertical distribution patterns, the bird abundance on the southern slopes displayed the
unimodal pattern with increasing altitude, peaking between elevations of 3100 to 3400 meters, and there were significant
differences in the structure of bird communities across the altitudinal gradient. In addition, there were seasonal changes in
the vertical distribution characteristics of resident birds in the region, with the seasonal change from summer to fall, the
vertical distribution range of birds mainly moved downward or upward. Surveying species diversity data serves as the
foundation for biodiversity conservation efforts. Understanding the patterns of bird species diversity and their variations along
altitude gradients in the region is of great importance for the protection of biodiversity in the southern slopes of the Qilian

Mountains.

Key Words: southern slope of the Qilian Mountains; bird diversity; vertical distribution pattern
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Table 1 Proportions of species in each avian order

H fift et/ % H fif et/ %
Order Species Percentage Order Species Percentage
FEI% H Passeriformes 94 60.51 % H Caprimulgiformes 2 1.27
JEJE H Anseriformes 12 7.64 KA H Piciformes 2 1.27
8J% H Charadriiformes 12 7.64 3% H Pterocliformes 2 1.27
JEIEH Accipitriformes 10 6.37 $8IZ H Pelecaniformes 2 1.27
4% H Galliformes 6 3.82 % % H Suliformes 1 0.64
#5J% H Columbiformes 4 2.55 FR% H Bucerotiformes 1 0.64
B8RS H Podicipediformes 2 1.27 85I H Strigiformes 1 0.64
#JE H Gruiformes 2 1.27 HJ% H Cuculiformes 1 0.64
#JE H Falconiformes 2 1.27 83t Total 157 100
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Fig.4 Comparison of differences in bird community diversity indices between different seasons ( Wilcoxon rank-sum test)
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Table 2 Jaccard index of bird communities in different habitats
Jaccard #8%% Jaccard index

> H
e DRRC TR mAk @e me Rl mb Gk BEER
Forest Shrubland  Grassland Wetland Farmland Urban Desert Bare ground
FRR Forest 58 0.000
HEAAK Shrubland 67 0.453 0.000
|l Grassland 108 0.361 0.423 0.000
it Wetland 88 0.327 0.396 0.496 0.000
A% [H Farmland 60 0.532 0.443 0.323 0.321 0.000
Wili Urban 36 0.362 0.321 0.210 0.216 0.500 0.000
FTlEE Desert 18 0.134 0.197 0.156 0.178 0.164 0.200 0.000
FREE b Bare ground 20 0.219 0.261 0.185 0.187 0.194 0.273 0.407 0.000
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FEMRHEAR 1900—2200 m PP 4= FE fedif, SR F 5 AR R I s, [Fn), B MR SR 2k
EL AR SRy A Al B AR

AR TR S 28 REIE 1) PCoA Z3 P45 SRR (K 6) « 1 Je iR X Bl 3400—3700 m,3700—4000 m LA K&
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2500 m ,2500—2800 m A K& 2800—3100 m ixX PUMIRTEEFAR X Bt & 5 B P th & R L5 — i, WA EuR 2 1)
3100—3400 m X B 5 iR X BL S R BE A Z EHE . Anosim Ku 30 45 R R B, N [R g HR 00 B 5 S5 BV
R Z AP AE B 225 (R=0.293, P=0.001) , HK, 813 T15E Jaccard $5 80U BUAHSR I3k B 1Y) 5 28R AH AL
BER R (4 3) ,2200—2500 m ¥R Bt 2500—2800 m ¥k BEAE EVE S5 AL AL L S (J=0.538) , i3k 7% 25
T RPN B 1900—2200 m 5 4000—4300 m 2 [A] AU AR (J=0.071) , #E—254F Jaccard F8505
AR IE 22 04T Spearman AT DL L MEILA (1K 6) &5 LI & B & A ¢ (R=-0.94, P<0.0001) ,
TR Vi 2 R DU Vi AR BIRE BRI

K3 TRBEREESEEEMIER Jaccard HINEIEE

Table 3 Species richness and Jaccard index of bird communities at different elevational gradients

TR YIRPER Jaccard 84X Jaccard index
Elevation/m Species  1900—2200 m 2200—2500 m 2500—2800 m 2800—3100 m 3100—3400 m 3400—3700 m 3700—4000 m 4000—4300 m
1900—2200 19 0.000
2200—2500 46 0.413 0.000
2500—2800 54 0.352 0.538 0.000
2800—3100 76 0.159 0.326 0.413 0.000
3100—3400 93 0.098 0.188 0.267 0.432 0.000
3400—3700 75 0.093 0.175 0.240 0.313 0.487 0.000
3700—4000 56 0.103 0.146 0.222 0.245 0.433 0.456 0.000
4000—4300 26 0.071 0.075 0.143 0.133 0.240 0.263 0.302 0.000

THAI X AR L R I B 5 A B A FE AR HEA T R TE (18 7) R Ge iz X S50k 81 Fb HEBRIC %
BT 6 RS 3L R AR 5 2= sk g0 2 19 528 J5 4 50 Ffr, 7E3X 50 Fh 528 AT 8 Fh 2R Y T4k
XA FRIOA R B 21 AR A, A B S A B AR S BE 2R 8, ORI 23 LU 4 R AR AR 5 —Fib
Mo AR ALFE TR Y ( Phoenicurus leucocephalus) Hii1l| P HNIR 5 B IERS ( Coloeus dauuricus) 55 15 F
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Fig.7 Seasonal variation in the altitudinal distribution of 50 resident bird species on the southern slope of the Qilian Mountains
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