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Abstract The spatial patterns of birds are closely related to the structure of habitats where they live and
variations of habitat structure in different seasons may affect avian spatial use. Brown eared pheasant

Crossoptilon manichuricum is a world threatened species of pheasant that is native to China. From 1997
to 1998 the spatial pattern and its variations in this species in winter and breeding seasons as well as its
relation to habitat structure were studied in Wulushan Nature Reserve of Shanxi Province China. Ac-
cording to Poisson tests and x” tests the spatial pattern of brown eared pheasant had a clustered distribu-

tion both in winter and in the breeding season but most obviously in the wintering period. The compari-
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sons of habitat availability with habitat utilization among the five types of habitat in winter and breeding
seasons revealed remarkable differences in habitat selection. Brown eared pheasants avoided deciduous
forests in winter. In the breeding season they preferred to select deciduous forests and shrubs while the
utilization of coniferous forests and coniferous-deciduous mixed forests decreased in the study area. The
results of discriminant analysis on habitat samples and control samples indicated that the amount of gras-
ses height of grasses and diameter and height of trees were the main factors affecting habitat selection of
brown eared pheasant in winter and breeding seasons. The results also indicated that the population spa-
tial patterns of brown eared pheasant varied with seasonal changes of habitat structure and resource distri-
bution. In winter due to snow cover and cold temperatures grasses were withered and the coverage in
deciduous forests was very poor which limited the activities of brown eared pheasants. In such harsh
conditions brown eared pheasants prefered to inhabit coniferous forests and coniferous-deciduous mixed
forests and they often aggregated in large flocks and fed together in habitats with good cover. In the
breeding season as the coverage in deciduous forests improved and the richness of grasses in the forests
and shrubs increased flocks of brown eared pheasant dissolved and most individuals lived in pairs. The
tendency for clustered distributions of brown eared pheasant was generally decreased during this time.
However brown eared pheasant showed strict selection of habitats which led to most breeding pairs con-
centrating in certain specific ranges with higher quality of habitats to defend territories and build nests.
Thus the population of brown eared pheasant still lived in a clustered pattern on a large scale.
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Table 1  Spatial pattern of brown eared pheasant in winter
No. of sites in one grid ] ,
0 1 2 3 4 5 Total X P s/m
No. of sites observed 56 19 3 2 0 1 81 139.2 <0.001 12.43
P x 0.64 0.28 0.06 0.009 0.001 0.0001 0.997
51.84 23.02 5.11 0.76 0.08 0.007 80.81

No. of sites predicted
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2
Table 2 Spatial pattern of brown eared pheasant in breeding season

No. of sites in one grid

X2 s2/m
0 1 2 3 4 5 Total P
. 48 19 12 2 0 0 81 22.9 <0.001 19.49
No. of sites observed
P x 0.36 0.37 0.19 0.06 0.02 0.003 0.999
. . 29.18 29.77 15.20 8.17 1.32 0.27 80.89
No. of sites predicted
3
Table 3 Habitat selection of brown eared pheasant in winter
hm? 95%
Habitat type Habitat area hm? Availability Frequency Expected value Utilization 95% Confidence interval
Coniferous forest 171.3 0.168 10 6.2 0.27 -0.003 0.5435
Deciduous forest 334.44 0.328 4 12.1 0.11"° -0.083 0.2991
. . . 368. 09 0.361 13 13.4 0.35 0.058 0.645
Coniferous-deciduous mixed forest
Shrub 42.82 0.042 8 1.6 0.22 -0.037 0.4695
Meadow and farmland 102.98 0.101 2 3.7 0.05 -0.085 0.1932
* There is significant difference between availability and utilization.
4
Table 4 Habitat selection of brown eared pheasant in breeding season
hm* 95%
Habitat type Habitat area hm? Availability Frequency Expected value Utilization 95% Confidence interval
Coniferous forest 171.3 0.168 6 8.2 0.12 -0.079 0.324
Deciduous forest 334.44 0.328 10 16.1 0.20 -0.044 0.452
. . . 368. 09 0.361 10 17.7 0.20 -0.044 0.452
Coniferous-deciduous mixed forest
Shrub 42.82 0.042 19 2.1 0.39° 0.088 0.687
Meadow and farmland 102.98 0.101 4 4.9 0.08 -0.087 0.25
* There is significant difference between availability and utilization.
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Fig. 1 Habitat use of brown eared pheasant
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5
Table 5 The discriminant analysis between wintering and breeding plots of brown eared pheasant
Wilk’S
Variance Standardized discriminant coefficients N P
Amount of grasses 1.821 0.260 0.000
Height of grasses cm -1.274 0.209 0.000
DBH c¢m 1.052 0.310 0. 000
Height of trees m -1.118 0.288 0. 000
3.3 Populus davidi-
ana Quercus liaotungensis Betula
5 platyphylla
4
Bupleurum
chinense Agrimonia pilosa Adeno-
4 phora paniculata Carex augustinowiczii
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