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A Large-Scale Pattern in Species Diversity of Amphibians
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, China)

Abstract: Since the distribution patterns of amphibians are largely determined by the existence of water, we divided
the Yangtze River Basin into 18 sub-basins according to the main tributaries. Based on the sub-basins, we synthesized in-
formation on amphibian biodiversity in the Yangtze River Basin. We documented 145 species that had been recorded and
described from the basin. There are 2 orders, 10 families and 30 genera. Of these, 49 and 69 species are endemic and
threatened, respectively. Except two sub-basins at the highest elevation in the basin, the headwater, and the upper and
middle of Jinshajiang sub-basin, the other 16 sub-basins show a decreasing tendency in species richness and threatened
species richness from the headwater to the estuary. Moreover, the proportion of endemic species decreased gradually from
the headwater to the estuary of the basin with a gradient of the elevation. By calculating the G-F' diversity index of the 18
sub-basins, the G index was found to reflect the species richness, and F index and G-F index showed similar values a-
mong the sub-basins except for three sub-basins of the headwater, Hanjiang and Ganjiang. Based on the species distribu-
tion (Jaccard similarity) , cluster analysis was used to analyze the similarity of amphibians in 18 sub-basins. The sub-
basins were clustered into six groups: (1) the headwater, (2) Hengduanshan Ranges, (3) Yun-Gui Plateau, (4) Eastern
West Sichuan Plateau, Sichuan Basin, and Qinling-Dabashan Mountains, (5) Dongting Lake and its tributaries, Poyang
Lake and lower reaches of the basin, and (6) Ganjiang sub-basin. The grouping result reflects to the environmental char-

acteristics of the total basin and three large topographic platforms of the Chinese mainland.
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Tab. 2 Number of endemic species China endemic species and threatened species of amphibians in
the Yangtze River Basin

Endemic species to China” Threatened species

Order Endemic species to

Yangtze River Basin

Yangtze River Basin ~ China  Yangtze River Basin ~ China

Urodela
Hynobiidae 6 11 19 8 16
Cryptobranchidae 1 1 1 1
Salamandridae 3 11 18 7 16
Anura
Bombinatoridae 0 2 4 1 3
Megophryidae 27 38 63 26 50
Bufonidae 1 4 10 1 6
Hylidae 0 4 5 0
Microhylidae 1 4 7 0
Ranidae 11 36 81 22 71
Rhacophoridae 0 7 30 3 23
Total 49 118 238 69 191
: Wang & Xie 2004 Data are modified from China Species Red List Wang & Xie 2004
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Fig. 5 Species richness of the threatened amphibians in 18 sub-basins of the Yangtze River Basin
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Tab. 3 G-F index of amphibian species in 18 sub-basins of the Yangtze River Basin
Sub-basin G G-index D¢ F F-index Dy G-F G-F index D¢y

HY 0.162 1 0.304 0 0.466 9
UMJS 0.627 2 4.296 8 0.854 0
YLS 1.078 6 5.847 6 0.8156
DS 1.4197 7.2830 0.805 1
LIS 1.2839 9.908 7 0.870 4
MTS 1.052 0 6.411 0 0.8359
JLS 1.188 7 6.989 6 0.829 9
WS 1.252 4 8.846 0 0.858 4
UMS 1.081 3 6.258 4 0.827 2
HS 0.636 4 2.6352 0.758 5
MMS 0.884 2 6.603 3 0.866 1
YS 1.129 1 8.619 2 0.869 0
XS 1.0917 8.738 8 0.875 1
DLS 0.937 1 8.3513 0.887 8
GS 0.3453 1.083 7 0.681 4
PLS 0.4559 4.462 6 0.897 8
LMS 0.701 0 6.781 4 0.896 6
TLS 0.706 6 5.7515 0.877 2

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

Ren & Bao 1992 Changjiang Hydrological Commit-
tee of Hydrology Ministry 1999



572 26
ML 2% Similarity cofficient
0.2 0.4 0.6 0.8 1.0
| i 1 1 I
; HY ®
: UMIS l ®
2
: YLS
: LIS
i r UMS | ®
: WS
1 DS
I
: |— MTS
; s | @
: HS
: MMS
| I
: XS
1 DLS
t ®
: PLS
: I_— LMS
1 TLS
I
1 GS ©
6 18
Fig. 6 Dendrogram of 18 sub-basins based on Jaccard similarity measure of the
amphibians distribution in the Yangtze River Basin
1 Sub-basin codes are the same as those in Fig. 1
)
— 5
— )
- - 44 18% ©
77
14% @
88
25% ©
74

28% ©



573

11

® @
49

Changjiang Hydrological Committee of Hydrology Ministry. 1999. Atlas
of the Yangtze River Basin M . Beijing China Map Press 1 -
286. . 1999.

1-286.

Chen LZ. 1993. China’s Biodiversity Current Status and Protective Mea-
sures M . Beijing Science Press 1-243. . 1993.
—-243.

ChenY Chen Y He D. 2002. Biodiversity in the Yangize River fauna
and distribution of fishes J . J Ichthyol 42 161 -171.

FuC WuJ Chen] WuQ Lei G. 2003. Freshwater fish biodiversity
in the Yangtze River Basin of China Patterns threats and conser-
vation J . Biodivers Conserv 12 1649 — 1685.

FuC Wu] WangX Lei G ChenJ. 2004. Patterns of diversity al-
titudinal range and body size among freshwater fishes in the Yangtze
River Basin China ] . Global Ecol Biogeogr 13 543 —552.

Jiang ZG  Ji LQ. 1999. Avian mammalian species diversity in nine rep-
resentative sites in China ] . Chin Biodivers 7 3 220 -225.

. 1999. G-F
7 3 220-225.
The Law of Wild Animal Protection of People’s Republic of China. 1989.

1

List of Wild Animals under National Protection M .
. 1989.

Ludwig JA  Reynolds JF. 1988. Statistical Ecology M
Wiley 1-337.

Pielou EC. 1984. The Interpretation of Ecological Data M . New
York Wiley 1-263.

Ren ME Bao HS. 1992. Natural Regions of China and Their Exploita-
tion M . Beijing Science Press 1 - 483. .
1992. . 1-
483.

SPSS Inc. 1997. SPSS Base 7. 5 for Windows User’s Guide M
Chicago SPSS Inc 1-883.

Yu XD Luo TH Dai Q Wu YM Zhou HZ. 2005. A large-scale pat-
tern in species diversity of reptiles in the Yangtze River Basin ] .

Biodivers Set 13 4 298 - 314.
. 2005.

. New York

. 13 4 298-314.
Zeng XC. 1990. Fishery Resources of the Yangtze River Basin M .
Beijing Marine Press 1 -281. . 1990.
1-281.

Appendix 1 References cited for the records or descriptions of the amphibians in the Yangtze River Basin
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Appendix 2 List and distribution of the amphibians in the Yangtze River Basin
Species HY UMJS YLS DS LJS MTS JLS WS UMS HS MMS YS XS DLS GS PLS LMS TLS
Urodela
Hynobiidae
Batrachuperus +
longdongensis® * ©
B. pinchonii® ¢ + o+ o+ o+ o+ o+ + +
B. stibetanus® © + + * * +
B. yenyuanensis® " ¢ *
; S +
Hynobius amjiensts
H. chinensis® +
H. guabangshanensis® " *
Pachyhynobius +
shangchengensis® ©
P. shuichengensis® " +
P. tsinpaensis® © © + + + + *
Ranodon shihi® * + + + +
Cryptobranchidae
b e + + + + o+ o+ o+ + + + + + + + 4+

Andrias davidianus
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Species HY UMJS YLS DS LJS MTS JLS WS UMS HS MMS YS XS DLS GS PLS LMS TLS
Salamandridae
o b +
Cynops chenggon gensis
C. cyanurus® ° + +
C. orientalis® + + + + + +
ab o +
C. wolterstorffi
. . + + 4+
Pachytriton brevipes®
. . + + + + + + 4+
Pachytriton labiatus®
Paramesotriton + + +
caudopunctatus® ©
. . . + +
P. n chinensis" ¢
. . + o+ + + + + +
T. asperrimus® ©
. b + + o+
T. kweichowensis® ¢
. . . : + + + +
T. taliangensis® » ¢
Anura
Bombinatoridae
Bombina maxima® + + + +
. .. . + +
B. microdeladigitora® ©
Megophryidae
) Brachﬂarsoph- + + + + + +
rys carinensis
Leptolalax
b + + o+ + + +
oshanensts
& + + + +
L. pelodytoides®
Megophrys + +
boettgeri®
: + + + + o+ o+ o+ + + + +
M. brachykolos® ©
a b +
M. caudoprocta
Megophrys +
kuatunensis®
) Megophrys +
lateralis
: a b e +
M. nankiangensis
. oy . + + + +
M. omeimontis® " ¢
. : + o+ o+ 4
M. shapingensis® ®
: ia b e +
M. shuichengensis
M. spinata® + + + + + +
Oreolalax + +
chuanbeiensis® » ©
; neica boe +
0. liangbeiensis
+ + + +

0. lichuanensis® ® °

0. major* " © + + + +
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Species HY UMJS YLS DS LJS MTS JLS WS UMS HS MMS YS XS DLS GS PLS LMS TLS
. . + + o+ +
0. multipunctatus® *
N . + +
0. omeimontis® "
0. pingii® * © + +
0. popei* ® + + + +
. . 3 +
0. puxiongensis® " ¢
. A b e + + + +
0. rhodostigmatus® > ©
0. rugosus” © + +
0. schmidii* ® ¢ +
0. weigoldi* ® +
0. xiangchengensis® + +
8 g
Scutiger + + N N .
boulengeri”
L cab e + +
S. chintingensis® " ¢
. + o+ o+ o+
S. glandulatus®
. cab e +
S. jiulongensis* " °
S. maculatus® b © + + + + +
S. mammatus® + + + + + +
Lo : +
S. muliensis* ® ¢
. - . +
S. ningshanensis® ® ©
. . . +
S. pingwuensis® " ¢
; . ' +
S. ruginosus® * ¢
. . + o+ 4
S. tuberculatus® ¢
Vibrissaphora
bon‘ng”‘u b ¢ + + + + + + + + + +
. cab e +
V. leishanensis® * ©
V. liui® © + o+ o+
Bufonidae
Bufo andrewsi® o+ o+ o+ o+ o+ o+ &+
B. gargarizans + + + + + + +
B. melanostictus + +
B. minshanicus® + + +
B. tibetanus® + + +
4 . +
B. tuberculatus®  ©
Hylidae
Hyla annectans + + + +
H. immacualata + +
H. chinensis® + +
. . + + + + +
H. sanchiangensis®
H. simplex® +
H. tsinlingemisb + + + +

Ranidae
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Species HY UMJS YLS DS LJS MTS JLS WS UMS HS MMS YS XS DLS GS PLS LMS TLS
Amolops " " + + + + + +
chunganensis
. + + 4+ + +
A. granulosus® "
. » +
A. lifanensis* ®
‘aboc + o+ o+
A. loloensis® "
A. mantzorum® + + + + +
. ricketti
A kett + + + + + + + + + +
: +
A. tormotus® ©
A. wuyiensis® + +
anorana parkert
N park +
N. pleskei” + + o+ + o+
. | +
N. ventripunctata® "
Paa liui® +
b e +
P. robertingeri® " ¢
P. shini® ©
P. spinosa® + + + + + + +
e + + + + +
P. yunnanensis®
+ + + + + o+ +
Rana adenopleura®
+ + o+
R. andersonii®
R. boulengeri® * + + + o+ o+ o+ + + + + + +
. . + + + + + +
R. chaochiaoensis®
R. chensinensis® + + + + + + + + + +
ab e +
R. chevronta® ® ©
. + + + +
R. dauchina® ®
R. grahami® © + + + + + + + +
R. guentheri + + + + + + + + + +
. . ) +
R. hejiangensis® boe
cab e +
R. kuangwuensis®  ©
R. latouchii” + + + + +
R. limnocharis + + + + + + + + +
R. livida + + + + + + + + +
b e + +
R. lungshengensis® ©
R. margaratae® + + + + + + + + + +
R. nigromaculata® + + + + + + + + + + + + +
. . +
R. nigrotympanica®
R. nigrovittata
R. omeimontis® ® + + + + + + + +
R. plancyi® + + + + + + + + +

R. pleuraden® + + +
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Species

HY UMJS YLS DS

LIS MTS JLS

WS UMS HS

MMS YS

XS DLS

GS PLS LMS

TLS

R. quadrana® ©

R. rugulosa®
R. sangzhiensis®

R. schmackeri®

R. shuchinae® ® ©

R. taipehensis®

R. tientaiensis"

R. versabilis® ©

R. weiningensis® ©

c

R. wuchuanensis®

R. zhenhaiensis®

Rhacophoridae
Philautus

jinxiuensis® ©

henfut Polypedates
chenfui

Polypedates
dennysi”

Polypedates
dugritei®

Polypedates
hungfuensis® ¢

Polypedates
megacephalus

Polypedates
mutus

Polypedates
omeimontis”

Rhacophorus
nigropunctatus®

Microhylidae

Calluella

yunnanensis”

Kaloula

borealis

K. rugifera® ®

K. verrucosa®
Microhyla butleri

M. heymonsi
M. mixtura®
M. ornata

M. pulchra

+ + +

+

+ + o+ o+
+
+

+

+

+

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

Endemic species to Yangtze River Basin

b

Endemic species to China

Threatened species



