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A Large-Scale Pattern in Species Diversity of
Mammals in the Yangtze River Basin

YU Xiao-dong, LUO Tian-hong, WU Yu-ming, ZHOU Hong-zhang *

(Institute of Zoology, the Chinese Academy of Sciences, Beijing

100080 )

Abstract: 280 species and subspecies were documented on mammal biodiversity in the Yangtze River Basin. They
belong to 11 orders, 36 families and 135 genera, of which, 14 species are endemic and 154 threatened, respectively.
Based on the distribution characteristics of mammals, the Yangtze River Basin were divided into 19 regions by deep rivers
and high mountains. Except the headwater of the basin, species richness, G-F diversity index and the proportion of en-
demic species decreased gradually from the headwater to the estuary of the basin with a gradient of the elevation, and
formed three value scales by Sichuan Basin and Yuanjiang River. Based on the species distribution in 19 regions (Jaccard
similarity) , cluster analysis was used to analyze the similarity of mammals. The 19 regions were clustered into four
groups: (1) the headwater of basin, (2) Hengduanshan Mountain region, Yunnan Plateau, Sichuan Basin and Qinling-
Dabashan Mountains, (3) Guizhou Plateau, Jiangnan hills, the plains in Poyang Lake and the delta of the Yangtze River
basin, (4) Huaiyang mountains, Dongting Lake plain and Jianghan plain (or the Two-Lake plains), and the Lower reach-
es of the Yangtze River Basin. This grouping results responds to the environmental characteristics of the total basin and
three large topographic platforms of the Chinese mainland.
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Tab. 1 Faunal composition Order of mammals in the Yangtze River Basin
Order Yangtze River Basin China' World?
Rodentia 88 193 207 2021
Chiroptera 53 120 120 925
Insectivora 44 68 72 428
Carnivora 41 59 61 271
Artiodactyla 23 45 48 220
Lagomorpha 18 34 32 80
Primates 8 21 22 233
Cetacea 2 32 35 78
Pholidota 1 2 2 7
Perissodactyla 1 35 18
1 Scandentia 1 11 19
! Wang & Xie 2004
Wang 2003  Data Within in bracket are cited from China Species Red List Wang &
Xie 2004 and A Complete Checklist of Mammal Species and Subspecies in China  Wang 2003
2 Mammal Species of the World 2nd edition Wilson & Reeder 1993  Data are cited from Mammal

Species of the World 2nd edition Wilson & Reeder
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2 124 110 ~ 137
The
Law of Wild Animal Protection of the People’s Republic
of China 1989 52 66 100 3
18 5 The
4 34 Law of Wild Animal Protection of the People’s Republic
6 5 3 of China 1989
CITES CITES 2000
2000 54 I I | Wang & Xie 2004
2

Tab. 2 Number of endemic species
Yangtze River Basin

China endemic species and threatened species of mammals in the

Endemic species to China”

Threatened species *

Order Endemic species to
Yangtze River Basin
Yangtze River Basin China Yangtze River Basin China

Rodentia 3 29 38 18 38
Chiroptera 1 4 11 33 62
Insectivora 6 17 21 24 36
Carnivora 2 2 3 41 54
Artiodactyla 0 5 11 22 43
Lagomorpha 1 6 14 4 9
Primates 1 4 4 8 21
Cetacea 0 1 1 2 23
Pholidota 0 0 0 1 1
Perissodactyla 0 0 0 1 3
1 Scandentia 0 0 0 0 0
Total 14 68 103 154 290

: Wang & Xie 2004

Data are modified from China Species Red List Wang & Xie 2004
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Fig. 2 Percentage of endemic species of mammals in the Yangtze River Basin
1 Sub-basin codes are the same as those in Fig. 1
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Fig. 3 Species richness in different regions in the Yangtze River Basin
1 Sub-basin codes are the same as those in Fig. 1
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Fig. 4 Species richness of threatened mammals in different regions in the Yangtze River Basin
A The Law of Wild Animal Protection of the People’s Republic of China 1989
The list of Wild Animals under National Protection the Law of Wild Animal Protection of the People’s Republic
of China 1989 B CITES 2000 Convention on Interna-

tional Trade in Endangered Species of Wild Fauna and Flora . Appendices CITES 2000 C
Wang & Xie 2004  China Species Red List Wang & Xie 2004
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Tab. 3 G-F index of mammal species in different regions of the Yangtze River Basin
G F G-F
Sub-basin G-index D¢ F-index Dy G-F index D¢y
HY 0.9584 8.2088 0.8832
— JY 2.3319 17.5486 0.8671
— YD 2.8965 21.6907 0.8665
SJ 2.4886 19.0807 0.8696
— DM 2.5451 17.9133 0.8579
SB 2.4572 19.5699 0.8744
— MJ 2.1263 16.9524 0.8746
— W 1.8869 14.8321 0.8728
— HQ 2.1556 17.7132 0.8783
- JH 2.3075 18.4427 0.8749
— wY 2.1909 16.4306 0.8667
— YX 1.4015 12.1021 0.8842
— HD 0.4287 3.4145 0.8744
LP 0.6978 6.4464 0.8918
— XG 1.695 13.4115 0.8736
— GW 1.6054 13.1210 0.8776
SLM 1.6238 12.7683 0.8728
PP 1.0528 9.2106 0.8857
NLM 0.9446 8.3642 0.8871
1 Sub-basin codes are the same as those in Fig. 1
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Fig. 5 Classification of 19 regions using Jaccard similarity measure based on the
mammal distribution in the Yangtze River Basin

1 Sub-basin codes are the same as those in Fig. 1
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Appendix 2 List and distribution of mammal species in the Yangtze River Basin
Species HY JYy YD DM SJ] SB MJ JW HQ JH WY HD LP YX XG GW NLM PP SLM

Insectivora

Erinaceidae

. . + o+ o+ o+ o+ + + + o+ o+
Erinaceus amurensis
&
L + o+ o+ + + +
Hylomys sinensis
. . . + +

Mesechinus dauuricus®

M. hughi® ° + o+ o+ o+

Talpidae
- s +
Euroscaptor grandis®
. + o+ + 4 + o+ + o+ o+

E. longirostris"
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Species HY JY YD DM S SB MJ] JW HQ JH WY HD LP YX XG GW NLM PP SLM
. b e + o+ + + + + o+ +
Mogera insularis® ©
+ +
Parascaptor leucurus
. b e + + + o+
Scapanulus oweni® ©
. . + +
Scaptochirus moschatus®
) + 0+ o+ o+ 4+ + o+ o+ +
Scaptonyx fusicauda®
i + o+ + o+ + +
Uropsilus andersoni® * *
A
U gﬂr,zjwilis + o+ o+ o+ o+ + + +
i
U. soricipes® " © + * + + * +
WURE  Soricidae
i + o+ o+ o+ o+ o+ o+ o+ o+ +
Anourosorex squamipes
i + o+ o+
Blarinella griselda
B. quadraticauda® * * + * * * + + * * * + *
I B. wardi® + +
i + o+ o+ o+ o+ + o+ o+ + +
Chimarrogale himalayica
El
C. styanic + o+ o+ o+ o+ o+ o+ +
i + o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ +
Crocidura attenuata
iy
. + o+ o+ o+ o+ + o+ +
C. fuliginosa
H1 C. gmelini® +
i + + +
C. horsfieldii
W C. rapax + + + + +
&)
. + o+ o+ o+ o+ + o+ +
C. shantungensis
Ky
C. vorax® " © * * +
- + o+ o+ o+ o+ 4
Nectogale elegans®
i + o+ o+ o+ o+ 4 + +
Sorex bedfordiae®
e
S ey +
S. caecutiens®
o
ey + +
S. cansulus® ©
RS + o+ o+ o+ o+ + o+
S. cylindricauda®
B
S. excelsus® + * + + + * +
BIELY . 4
S. minutissimus
H + o+ + +
S. sinalis® ©
Rt + o+ 4+ + o+
S. thibetanus®
B + o+ o+ o+ o+
Soriculus caudatus
iy
+ o+ o+ o+ o+ 4 + o+ 4

S. hypsibius®
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Species HY JY YD DM SJ] SB MJ] JW HQ JH WY HD LP YX XG GW NLM PP SLM
i + + + + +
S. lamula®
&)
S. macrurus + + + + + +
=)
. . + + + +
S. parca
&
S. salenskii® * © * + + *
i + + + + +
S. smithii* * °
2
i + + + + + + + + +

Suncus murinus
1  Scandentia
1 Tupaiidae

Bl

; . + o+ + 4+ +
Tupaia belangeri
Chiroptera
Pteropodidae
. + +
Rousettus leschenaulti
Megadermatidae
' + + + o+ + o+
Megaderma lyra®
Hipposideridae
. . . + +
Aselliscus stoliczkanus®
ey e + +
Coelops frithi¢
L . + o+ + o+ + + o+ + o+ o+ o+ o+
Hipposideros armiger
H. pomona® +
H. prati® + + + + + + + + + + +
Rhinolophidae
. . + o+ + o+ + o+ o+ + o+ +
Rhinolophus affinis®
R. cornutus® + + + + + + + + + + +
R. ferrumequinum + o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+
R. luctus® + + o+ + o+ +
. + + + + + + +
R. macrotis
. +
R. osgoodi* ® ¢
R. pearsoni + o+ o+ o+ F + o+ o+ o+ + o+ + o+
R. pusillus© + + + + o+ o+ +
R. rex © + + +
. rouxii
R + + + + + + + + + + +
I + + + o+
R. shortridget
e + +
R. thomasi®
Vespertilionidae
. + o+ o+ o+ +
Barbastella leucomelas®
+ + + o+ o+ o+

Eptesicus serotinus

la io® + + + + + + + + +
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Species HY JY YD DM S SB MJ] JW HQ JH WY HD LP YX XG GW NLM PP SLM
. o +
Kerivoula hardwickei
K. picta® +
.. I + + + + + + + + + + + + +
Miniopterus schreibersii
. + + +
Murina aurata®
. +
M. cyclotis®
+ o+ + + o+ o+
M. leucogaster
. A + + o+ + o+ + o+
Myotis altarium®
o + + o+ o+ o+ + + o+ + o+
M. chinensis‘
. + + 4 + o+ o+ 4 + + 4+
M. daubentoni
' + + o+ +
M. formosus® °
' + + + +
M. frater®
. - + +
M. ikonnikovi
. + o+ + o+ + + o+
M. mystacinus®
.. + +
M. pequinius® ©
L + + o+ + o+
M. ricketti®
L +
Nyctalus aviator
N. noctula + + o+ + 4+ + o+ +
. + o+ 4+ o+ o+ o+ o+ + 0+ o+ 4+ o+ o+ o+
Pipistrellus abramus
. + + + +
P. coromandra®
. +
P. paterculus®
P. pipistrellus + + + + +
. + o+ o+ o+ + + +
Hypsugo pulveratus
H. savii + + +
L + o+ + o+ +
Plecotus auritus*
. + +
P. austriacus
+ + + + + +
Scotomanes ornatus
. .. + +
Scotophilus kuhlii
. ¢ +
Tylonycteris pachypus
- + o+ + + + +
Vespertilio superans
Molossidae
. . + +
Chaerephon plicata*
+ + +

Tadarida teniotis®
Primates

Cercopithecidae
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Species HY JY YD DM S SB MJ] JW HQ JH WY HD LP YX XG GW NLM PP SLM
- + o+ o+ o+ + o+ + + o+
Macaca arctoides®
M. assamensis® + + + +
M. mulatta® + + + + + + + + + + + + + + + + +
M. thibetana® © + + + + + + + + + + + + +
. . C . + +
Rhinopithecus bieti® ©
‘piaboc + + +
R. brelichi* * ¢
R. roxellana® © + + + + + + + +
. C e + + + +
Trachypithecus francoisi®
Carnivora
Canidae
Canis lupus® + + + + + + + + + + + + + + + + +
Cuon alpinus®
e + o+ + o+ + o+ o+ o+ + 0+ o+ o+ o+ o+ o+
Nyctereutes procyonoides®
Vulpes ferrilata®
V. vulpes® + + + + + + + + + + + + + + + + + +
Ursidae
Ursus arctos® + + + + + + +
U. thibetanus® + + + + + + + + + + + + + + +
Ailuropodidae
. ‘ + o+ + o+ + +
Ailuropoda melanoleuca® » ©
Procyonidae
. . + 0+ o+ o+ o+ 4+ 4 + o+ +
Ailurus fulgens®
Mustelidae
: : + + +
Amblonyx cinerea
Arctonyx collaris® + + + + + + + + + + + + + + + +
Lutra lutra® o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Martes flavigula® + + + + 4 + o+ o+ o+ + o+ o+ + 4
M. foina® +
Meles meles® + + + + + + + + + + + + + + + + +
Melogale moschata® + + + + + + + + + + + + + + + +
. T +
Mustela aistoodonnivalis®
M. altaica® + + + + + + +
M. eversmanni® + + + + +
M. kathiah® + + + + + + + + + +
M. nivalis® + + +
M. sibirica® + + + + + + + + + + + + + + + +
Viverridae
z§ + +
Herpestes javanicus®
B H. urva® + + + + + + + + + + + + +
Paguma larvata® + + + + + + + + + + + + + + + ¥
+

Paradoxurus hermaphroditus®
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Species HY JY YD DM S SB MJ] JW HQ JH WY HD LP YX XG GW NLM PP SLM
. . . + o+ o+ o+ + o+
Prionodon pardicolor*
. . : + o+ o+ o+ o+ o+ o+ A+ + + 4+
Viverra zibetha*
_— o + o+ o+ o+ o+ o+ o+ o+ o+ + o+
Viverricula indica®
Felidae
e + o+ o+ o+ o+ + o+ + o+
Catopuma temminckii®
Felis bieti® +
F. chaus® +
Lynx lynx® + + + + + + +
. + o+ o+ o+ o+ o+ o+ o+ + o+
Neofelis nebulosa®
. e T S S S + o+
Panthera pardus®
F. manul®
P. tigris® + + + + + + + +
. . +
Pardofelis marmorata
Lo e + + + + + + + + + + + +
Prionailurus bengalensis®
Uncia uncia® + + + + +
Phocidae
. +
Phoca largha®
Cetacea
Platanistidae
. a1ep . + + +
Lipotes vexillifer”
Phocoenidae
. . + +
Neophocaena phocaenoides*
Perissodactyla
Equidae
Equus kiang® + + +
Artiodactyla
Suidae
Sus scrofa + + + + + + + + + + + +
Cervidae
. + o+ o+ o+ + + o+
Capreolus pygargus®
b + o+ o+ o+ o+ +
Cervus albirostris® ©
C. elaphus® + + + + + +
C. nippon® + + +
C. unicolor® + + + + + +
: + o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+
Elaphodus cephalophus*
. C e + + +
Hydropotes inermis®
+ o+ o+ o+ o+ o+ o+ o+ o+
Moschus berezovskii®
M. chrysogaster® + + + + + + +
M. moschiferus® +
. .. . + +
Muntiacus crinifrons® ©
M. muntjak® + + + + +
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Species HY JY YD DM SJ] SB MJ] JW HQ JH WY HD LP YX XG GW NLM PP SLM
M. reevesi® © + + + + + + + + + + + + + + + +
Bovidae
Bos grunniens® + + + + + +
Budorcas taxicolor® + + + + + + + +
Naemorhedus caudatus® © + + + + + + + + + + + +
N. sumatraensis® + + + + + + + + + + + + + + + +

Ovis ammon®

Pantholops hodgsoni®

. o+ o+ o+ o+ o+ ¥ +
Procapra picticaudata®
. e T o S +
Pseudois nayaur®
P. schaeferi® © + + +
Pholidota
Manidae
. . + o+ + o+ + + + o+ o+ + o+
Manis pentadactyla®
Rodentia
Sciuridae
X + o+ + o+ +
Aeretes melanopterus®
+ + + o+ + +
Belomys pearsonii®
. + + + + + + + + + + + + + + + + +
Callosciurus erythraeus
Dremomys pernyi + o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ +
. + + o+
D. pyrrhomerus® ©
- + + + +
D. rufigenis®
L + o+ o+ o+ +
Hylopetes alboniger*
. o+ o+ o+ o+ +
Marmota himalayana
. O+ F o+ o+ o+ o+ o+ o+ o+ + 4+
Petaurista alborufa
. + + + o+ +
P. caniceps
s + + + +
P. petaurista®
+ + + + + + + + + + + +

s

. philippensis

P. xanthotis®

. o+ + o+ +
Pteromys volans®
. . - o+ o+ o+ o+ o+ o+ o+ + + ¥
Sciurotamias davidianus®
., . + + +
S. forresti®
Tamias sibiricus + + +
. .. + + + + + + + + +
Tamiops maritimus
+ + + + + + + + + + + + +

T. swinhoei
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Species HY JY YD DM S SB MJ] JW HQ JH WY HD LP YX XG GW NLM PP SLM
. . o+ o+ o+ o+ o+ o+ o+ o+ +
Trogopterus xanthipes” ©
Cricetidae
B .
Alticola stoliczkanus
+ + + + +
Caryomys eva®
C. inez’ + + +
£
. +
Clethrionomys rufocanus
HF C. rutilus +
Cricetulus barabensis + + *
C. kamensis + +
. . + + +
C. longicaudatus
C. migratorius +
. + + + +
Eothenomys cachinus
L + o+ o+ o+ o+ +
E. chinensis* ®
E. custos” + * * *
E. eleusis® + + + + + +
E. melanogaster + o+ o+ o+ o+ o+ o+ o+ o+ + o+ + o+
E. miletus® + + o+
E. olitor” +
E. proditor” +
E. wardi® + +
. . + +
Lasiopodomys mandarinus
. b e +
Microtus bedfordi® ©
M. fortis + + + + + + + +
M. fuscus®
M. oeconomus + + + + + + + +
. + o+ + + o+
Myospalax fontanieri®
7. + +
M. rothschildi®
+ o+ +
M. rufescens”
C e +
M. smithii®
. . + o+ o+ o+ o+ o+ o+
Pitymys irene®
+
P. leucurus
o . + +
P. sikimensis
+ + + + +

Tscherskia triton

Volemys millicens® > *

Muridae
Apodemus agrarius

. + o+ o+ o+ o+ o+ A+ o+ +
A. chevrieri®




141
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A. draco + + + + + + + + + + + + + + +
A. latronum® + + + + + + + + +
A. orestes® + o+ 4+ o+ o+ o+ o+ o+ o+
. o+ o+ o+ o+ o+ o+ + o+
A. peninsulae
A. sylvaticus + o+ o+ o+ o+ 4+ + o+ o+ +
. . + + + + +
Bandicota indica
" + + + + o+ o+ +
Berylmys bowersii
. + + o+ o+ o+ o+ 4 + o+ o+ + 4+
Leopoldamys edwardsi
: +
Maxomys musschenbroeki
Micromys minutus + + + + + + + + + + + + + + + +
Y
Mus caroli + +
M. musculus S T S e S S S S S S T
M. pahart + + + + +
- . + o+ o+ o+ o+ o+ + o+ o+ + o+ 4+
Niviventer andersoni
N. confucianus + + + + + + + + + + + + + + + + + +
N. eha
. + o+ o+ o+ o+
N. excelsior”
N. fulvescens + o+ + o+ + o+ o+ 4+ +
Rattus losea + o+ o+ o+ + + o+ o+ o+ + o+
R. nitidus + + + + + + + + + + +
R. norvegicus + + + + + + + + + + +
R. tanezumi + + + + + + + + + + +
R . turkestanicus + + + + + + + + + + + + + +
: +
Vandeleuria oleracea®
Vernaya fulva® + + +
Rhizomyidae
. . + + + + + +
Rhizomys pruinosus
R. sinensis + + + + + + + + + + + + + +
Gliridae
. . . +
Dryomys sichuanensis® "
Platacanthomyidae
. + o+ o+ o+ + +
Typhlomys cinereus
Dipodidae
. +
Allactaga sibirica
Sicista concolor® + + + + + +
. + o+ o+ o+ o+ o+ o+ + o+
Eozapus setchuanus® *
Hystricidae
. + + + +
Atherurus macrourus*
o+ o+ o+ o+ o+ o+ o+ o+ + o+ 4+ +

Hystrix brachyura®
Lagomorpha
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Species HY JY YD DM S SB MJ] JW HQ JH WY HD LP YX XG GW NLM PP SLM
Ochotonidae
Ochotona cansus® + + + + +
O. curzoniae + + + + +
0. dauuricus + +
0. erythrotis” + + *
0. forresti®
0. gloveri + + + +
0. huangensis® + + + + +
0. ladacensis +
0. macrotis + + + +
0. muliensis* * ¢ +
0. nubrica +
0. roylei
0. thibetana + + + + + + + + + +
0. thomasi® © + +
Leporidae
Lepus comus® + + + + +
L. oiostolus + + + + + +
L. sinensis + + + + + + + +
L. tolai + + + + + + + + + + +
1 b c Wang & Xie 2004

Sub-basin codes are the same as those in Fig. 1.

c

Threatened species in China Species Red List Wang & Xie 2004 .

* Endemic species to Yangize River basin " Endemic species to China



B Convention on International Trade in Endangered Species of Wild Fauna and Flora. Appendices CITES 2000 .
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Appendix 3 List of protected mammals in the Yangtze River Basin
Species A B Species A B
Primates Otocolobus manul 11 1}
Cercopithecidae Panthera pardus 1 1
Macaca arctoides I II P. tigris 1 1
M. assamensis 1 II Uncia uncia 1 1
M. mulatta I II Pardofelis marmorata I
M. thibetana Il II Prionailurus bengalensis II
Rhinopithecus bieti 1 II Phocidae
R. brelichi 1 It Phoca largha II I}
R. roxellana 1 II Cetacea
Trachypithecus francoisi 1 II Platanistidae
Carnivora Lipotes vexillifer 1 1
Canidae Phocoenidae
Cuon alpinus Il II Neophocaena phocaenoides Il 1
Canis lupus II Perissodactyla
Ursidae Equidae
Ursus arctos I I Equus kiang I 1}
U. thibetanus Il 1 Artiodactyla
Ailuropodidae Cervidae
Ailuropoda melanoleuca 1 1 Moschus berezovskii II I}
Procyonidae M. chrysogaster II i}
Ailurus fulgens Il 1 M. moschiferus I} Il
Mustelidae Muntiacus crinifrons 1 1
Lutra lutra i} 1 Cervus albirostris 1
Martes flavigula Il Il C. elaphus Il
M. foina Il Il C. nippon 1
Mustela altaica I C. unicolor II
M. kathiah I Hydropotes inermis II
M. sibirica Il Bovidae
Amblonyx cinerea Il Bos grunniens 1 1
Viverridae Budorcas taxicolor 1 i}
Prionodon pardicolor I I Naemorhedus caudatus II |
Viverra zibetha Il 1l N. sumatraensis I 1
Viverricula indica Il I} Ovis ammon II 1l
1 Herpestes javanicus I Pantholops hodgsoni 1 1
B H. urva Il Procapra picticaudata II
Paguma larvata I} Pseudois nayaur II
Paradoxurus hermaphroditus Il P. schaeferi II
Felidae Pholidota
Catopuma temminckii Il 1 Manidae
Felis bieti Il 11 Manis pentadactyla II 1l
F. chaus I II Rodentia
Lynx lynx Il II Sciuridae
Neofelis nebulosa 1 1 Marmota himalayana Il
A The Law of Wild Animal Protection of People’s Republic of China 1989 B
CITES 2000
A The List of Wild Animals under National Protection The Law of Wild Animal Protection of the People’s Republic of China 1989



