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The species richness of nonvolant mammals in Shennongjia Nature
Reserve Hubei Province China distribution patterns along elevational
gradient
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Abstract The species richness of nonvolant mammals in different habitats at six sites of Shennongjia Na-
ture Reserve was investigated during 1999 ~2001. The habitats were classed into eight types primary
forest selectively logged forest primary forest with deadwood removal  secondary forest shrub forest

grassland rivers and streams crop field and residential areas. The small nonvolant mammals were in-
vestigated using steel removal traps. Large nonvolant mammals were studied through data on skin trade

line transects and survey of mammal trails. The vegetation of forests was sampled in plots of 10 m x 10 m.
The results indicate that there are 59 species of nonvolant mammals in Shennongjia Nature Reserve not
including the introduced species Cervus nippon . At the same elevation the primary forest usually has
higher species richness than selectively logged forest and secondary forest suggesting that logging has

greatly reduced species richness. By comparing species richness at different elevations in the same habi-
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800 ~1700 m .

species richness is highest at Dongxi at 1700 m elevation. In the

tat it is found that the highest species richness occurs at the middle elevational zones
In primary forest and secondary forest
selectively logged forest species richness peaks at Jiuchong at 800 m elevation. Species composition at

above 2100

. The vertical distribution of species composition

the six sites can be classed into two groups by cluster analysis a higher elevational group
m and a middle-low elevational group below 1700 m
is matched with that of vegetation. The species richness of the mammals at different sites is correlated

100 m’

is a correlation among average tree species richness

with average tree species richness in a unit area number of habitat types and elevation. There

number of habitat types and elevation suggesting

that elevation has a very important effect on average tree species richness and the number of habitat

types. Two conservation implications were formulated from the results. First

forest recovery for the reserve should begin at Jiuchong which has the highest species richness

carried out at Dongxi and Xiagu. Second

emigrant engineering and

then be

the zone between the two fragments of the reserve should be set

aside as a protected corridor to improve the flow of individuals and genes between the fragments.

Key words biodiversity nonvolant mammals species richness elevation tree species richness habi-
tats conservation Shennongjia Nature Reserve
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Table 1  The distribution of nonvolant mammal species in Shennongjia Nature Reserve
Species Liaowangta Jinhouling Qianjiaping Dongxi Jiuchong Xiagu
Anourosorex squamipes + +
Uropsilus gracilis + +
' Crocidura suaveolens +
' Crocidura dracula +
Crocidura russula +
Crocidura attenuata + +
Nectogale elegans +
" Chimarrogale himalayica +
Soriculus salenskii + 4!
Blarinella quadraticauda +
Niviventer andersoni + + + + + +
Niviventer confucianus + + + + + +
Niviventer fulvescens + + +
Ochotona thibetana + + +
Apodemus chevrieri + + + + +
Apodemus draco + + + + + +
Apodemus agrarius +
Rattus losea +
Rattus nitidus + +
Rattus norvegicus + + +
Caryomys eva + + + +
Eothenomys melonogaster + +
Leopoldamys edwardsi + + +
Typhlomys cinereus + +
Myospalax rothschildi +
Mus musculus +
Micromys minutus +
Lepus capensis + + +
Sciurotamias davidianus + + +
Dremomys pernyi + + +




1 Table 1

continued

Species Liaowangta

Jinhouling

Qianjiaping Dongxi Jiuchong Xiagu

Tamiops swinhoei +
Hystrix hodgsoni
Rhizomys sinensis
Erinaceus europaeus
Macaca mulatta ™
Rhinopithecus roxellana * +
Canis lupus + ¥
Cuon alpinus ™
Vulpes vulpes
Nyctereutes procyonoides
Selenarctos thibetanus * +
Mustela sibirica
Mustela kathiah
Martes flavigula
Melogale moschata
Arctonyx collaris
Lutra lutra”
Viverra zibetha ™
Paguma larvata
Felis bengalensis
Felis temmincki ™
Panthera pardus ™
Panthera tigris amoyensis *
Sus scrofa + +
Moschus berezovskii *
Muntiacus reevesi +
Elaphodus cephalophus
Capricornis sumatraensis + +

Naemorhedus goral * + +
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Cervus nippon

not listed in the table.
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Cervus nippon is an introduced species distributed in Jinhouling area

3.2

2100 m

3 1700 m



6 Biodiversity Science 11

45 1
w 40
et
8 3T
@
. 30T 2.08 /100 m* 2.02 /100 m’
C o5t
g 20 -
E 0.1 /100 m’
15T .
= —— JE4EHK Primary forest
& 10 = J%ﬁ'gﬁ( Selective logging forest Spearman 3
R 5 —a— JAEM Young forest
0 . X . .
500 800 1700 2100 2450
¥R CK) Elevation (m) 0.943
1

Fig. 1 The elevational diversity patterns of nonvolant mammals

in Shennongjia Nature Reserve
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2
Table 2 The main variables affecting nonvolant mammal species richness in Shennongjia Nature Reserve
100 m? m
Site Mean of tree species richness 100 m? Habitat type Elevation m
Liaowangta 0.10 F 2900
Jinhouling 1.67 A C 2450
Qianjiaping 1.72 ABCDF 2100
Dongxi 2.00 ABCEGH 1700
Jiuchong 2.08 ABCEGH 800
Xiagu 2.02 BCDEGH 550
A B C D E F G H
A primary forest B selective logging forest C secondary forest D shrub forest E rivers and runlets F grassland G crop field H residential
areas
3 Spearman

Table 3 The Spearman correlation analysis of main environmental variables and nonvolant mammal species richness in Shennongjia

Nature Reserve

Richness of

Average richness

Elevation

Variables . . No. of habitat types
mammal species of tree species
Richness of mammal species
Correlation coefficient 1.000 0.943 ™ 0.941™ -0.829"
Significance 1-tailed 0.000 0.002 0.003 0.021
N 6 6 6 6
Average richness of tree species
Correlation coefficient 0.943 " 1.000 0.941™ -0.943"
Significance 1-tailed 0.002 0.000 0.003 0.002
N 6 6 6 6
No. of habitat types
Correlation coefficient 0.941* 0.941™ 1.000 -0.941"
Significance 1-tailed 0.003 0.003 0.000 0.003
N 6 6 6 6
Elevation
Correlation coefficient -0.829" -0.943" -0.941" 1.000
Significance 1-tailed 0.021 0.002 0.003 0. 000
N 6 6 6 6
* P<0.05 =x P<0.01
4.2
MacArthur 1972
“ " MacArthur
Lomolino 2001
800 m
~1700 m
Croci-
Rahbek 1995 Lomolino dura attenuata Rattus nitidus
2001 Heaney 2001 Rickart 2001 M D Nor 800 m 1
2001 Sanchez-Cordero 2001 2001 Apodemus chevrieri
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