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Abstract : Takin (Budorcas taxicolor) is listed in the Category I of State Key Protected Wildlife List,Serow
(Capricornis sumatraensis) and Goral (Naemorhedus goral) are listed in the Category I of the List. They
distribute in the same mountain ranges in the Minshan Range, Qionglai Range, Xiangling Range and
Liangshan Range. They leave their own fresh mark in the habital ,such as footprints,excrement and urine.
The more they utilize the habitat,the more the fresh traces are kept behind. Therefore the fresh mark may
be considered as an indirect parameter to the habitat analysis of Takin,Serow and Goral. A survey was
done in Tangjiahe Natural Reserve,Qingchuan County of Sichuan Province from March 1998 to February
1999, and lots of sampling lines were randomly set up in the habitat of Takin,Serow and Goral. The
sampling lines were 10km in length and 20m in width,with a space distance more than 1500m. 13 strips of
the sampling lines with a total length about more than 567km were randomly set up in spring.while 12
strips of the sampling lines with a total length about more than 360km were randomly set up in winter.
Meanwhile ,one 1m X 1m square sample,two 2m X 10m rectangle sample and one 20m X 20m square sample
were set up according to the fresh trace of Takin,Serow and Goral. Moreover,four 1m X 1m food sample
were set up in the center of every one forth of the 20m X 20m square sample. Canopy ,slope ,slope position,

shope direction, elevation, vegetation type,water source, human destruction and animal disturbance were
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noted in the 20m X 20m square sample. Tree size, tree distance, shrub size and shrub distance were
measured in the 10m X 10m square sample. Tree density and strub density were measured in the two 2m X
10m rectangle sample. Food abundance was measured in the every 1m X 1m square sample. At last,the data
of habitat variables was calculated and analyzed to distinguish the differences between spring and winter
habitat selection of Takin,Serow and Goral.

In spring.it was find out that the main difference among the habitat selection of Takin,Serow and
Goral were vegetation type,slope position,and canopy and water source by comparing the distribution
frequency of habitat variables of the character type. Takin mainly selected the habitat with temperate mixed
forest ,middle and up slope position and canopy less that 40%. Serow and Goral resided in the habitat with
broad-leaf forest or temperate mixed forest, but Goral more liked to select up slope position and the
distance less than 500m from water source. As a result,we found that there were no obvious differences in
the habitat selection between Serow and Goral,and there were notable differences in the habital selection
between Takin, Serow and Goral by analyzing the habitat variables of the data type. Serow and Goral
mainly selected the habitat close to shrub and with low elevation,moderate food abundance ,small shrub. In
contrast, Takin mainly selected the habitat far from shrub and with high elevation, excellent food
abundance,large shrub.

In winter, the results revealed that the main difference among the habitat selection of Takin, Serow
and Foral was water source by comparing the distributing frequency of habitat variables of the character
type. Takin and Serow mainly selected the habitat with water source within 500m. Goral was not strict to
the habitat with water source. The results also showed that there were obvious differences in the habitat
selection between Takin,Serow and Goral by analyzing the habitat variables of the data type. Takin mainly
selected the habitat with moderate slope and elevation,large and sparse tree and far distance from tree.
Serow had a preference for the habitat with steep slope, high elevation,small and sparse tree, moderate
distance from tree. However.Goral preferred the habitat with gentle slope,low elevation.small and dense
tree,near distance from tree.

Takin,Serow and Goral that scatter in the same mountain ranges of Tangjiahe Natural Reserve.have
the same habit of transference with the change of seasons,looking for the food at the morning and dusk,
and eating all kinds of young branches and leaves of shrub and tree, which overlap partly in niches.
However,in spring, Takin mostly live in the temperate mixed forest with high elevation and canopy less
than 40% .Serow mainly selected broad-leaf forest or temperate mixed forest with low elevation,and Goral
prefer broad-leaf forest or temperate mixed forest with the water source within 500m. The tree types
reflect synthetically the character of buildup of food. temperature. light, landform and physiognomy.
Consequently,it meets the habitat need of animals mostly. At the same time, Takin,Serow and Goral select
different food abundance,shrub size and the distance from shrub. Serow and Goral mainly select the habitat
with moderate food abundance,small shrub and short distance from shrub,on the contrary., Takin prefer
the habitat with excellent food abundance,large shrub and fare distance from shrub,which is related to
their body size and space-use mode. Takin would like to inhabit together,and their body size is larger than
Serow’s and Goral’s,so if they look for food in the habitat with excellent food abundance,largc shrub and
far distance from shrub,they would get more income at thje same time. In contrast,Serow and Goral would
like to inhabit singly.and their body size is smaller than Takin’s,so if they look for food in the habitat with
moderate food abundance,small shrub and short distance from shrub,they would get more income at the
same time. In winter,it is obivious that the main differences in the habitat selection among Takin,Serow

and Goral are slope,elevation, tree size,tree density and tree distance. Takin mainly selected broad-leaf
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forest with moderate slope.and Serow has a preference for the habitat with steep slope. However, Goral
preferred to select the habitat with gentle slope. Takin’s body size is large. So if they look for food in the
habitat with dense tree,they would spend much more time and prower than in the habitat with sparse tree,
therefore they often look for food in the habitat with large and sparse tree and far distance from tree.
Goral’s body size is small,tree density doesn’t have serious influence on their action,so they often look for
food in the habitat with small and dense tree and short distance from tree. Serow’s body size is in the
middle of Takin’s and Goral’s, so they often look for food in the habitat with small and sparse tree,
moderate distance from tree. In addition,competition for the habitat among Takin,Serow and Goral results
in the separation of niche,which finally weakens the competition between them. Takin distributes in the
mountain ranges in the Mashang-Shuichiping-Maoxiangba Range, Jiazhihao-wenxianhe-ningnui Range,
Shegiaohe-yianzhiyan-Nuotuoling-Baishilang Range , Tangjiahe-Dachaotang-Xiaowanhe Range. Serow exists
in the mountain ranges in the Tangjiahe-Dawanhe-Xiaowanhe Range, while Goral mainly lives in the
mountain ranges in the Tangjiahe-Dawanhe-Xiaowanhe Range .Maoxiangba Range.

Though Takin,Serow and Goral overlap partly in time rhythm.season rhythm and resource niche,
they notably differ from each other in the space niche,mode of habitat to get most generalized fit degree
during the long-term evolution process. As a result, they can adapt to each other and coexist. This
supported the competitive exclusion principle that two species with identical niches can not coexist.

Key words: Budorcas taxicolor; Capricornis sumatraensis; Naemorhedus goral; spring and winter habiat

selection ; Tangjiahe Sichuan
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Table 1 Distribution frequency of ecological factors in spring and winter habitat selection of Takin,Serow, Goral

Spring Winter
Ttem Takin Serow Goral Takin Serow Goral
Habitat variables
F P F P F P F P F P F P
4 12 8 44 5 26 34 100 34 100 22 100
23 70 0§ 45 14 74 0 0 0 0 0 0
Vegetation type 4 12 2 11 0 0 0 0 0 0 0 0
2 6 0 0 0 0 0 0 0 0 0 0
17 52 8 45 14 74 3 9 0 0 0 0
13 39 4 22 2 11 6 18 16 47 5 23
Slope position _
3 9 6 33 3 15 25 73 18 53 16 72
<20% 20 61 4 33 5 26 19 56 15 44 13 59
20% ~40% 7 21 7 39 9 47 15 14 19 56 8 36
Canopy 40%~60% 4 12 4 33 4 21 0 0 0 0 0 0
60% ~80% 2 6 3 17 1 ) 0 0 0 0 0 0
>1000m 32 97 18 100 19 100 34 100 34 100 22 100
Human disturbance <1000m 1 3 0 0 0 0 0 0 0 0 0 0
>500m 19 58 8 45 5 26 9 26 10 29 13 59
Water source < 500m 14 42 10 55 14 74 25 74 24 71 9 41
% . F. Frequency; P ; (%) Percentage
3.2.2 N N N N
11 N (Fo.01,5.85=3. 2500
> Fo. 015,83 = 3-1470) N (Fo.01.5.8=9. 8899 > Fp 015,55 =
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Table 2 Discrimination functional analysis of habitat variables of Takin, Serow, Goral in spring and winter

Correlation between discriminating variables and canonical functions

Spring Winter
Habitat variables
Takin Serow Goral Takin Serow Goral
Slope 0 0 0 1. 7835 3.5821 5.2132
Slope position 0 0 0 0 0 0
Elevation 2.5312 3. 3605 7.5275 5.6442 3.6775 4.4635
Food abundance 5. 3688 7.9594 5.7573 0 0 0
Animal
0 0 0 0 0 0
disturbance
Tree size 0 0 0 12. 6404 10. 3125 6.5309
Tree density 0 0 0 16. 8509 13.5313 16.1128
Tree distance 0 0 0 15. 6638 10. 9692 20. 0063
Shrub size 0.5527 2.5482 3.4798 0 0 0
Shrub density 0 0 0 0 0 0
Shrub distance 8. 4465 6.2474 2.5671 0 0 0

Table 3 Comparison of habitat variables by Takin, Serow, Goral in spring and winter

Spring Winter

Habitat variables Takin Serow Goral Takin Serow Goral

Vegetation type

Slope position
Canopy 40% 60% 40% 40% 40%
Water source 500m 500m 500m
Slope
Elevation
Food abundance
Tree size
Tree density
Tree distance
Shrub size

Shrub distance
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