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Evaluation of amphibian species diversity in Fujian
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Abstract: Evaluation of regional species diversity is an important component in studying global biodiver-
sity. In this paper, amphibian species diversity ( ASD) in Fujian Province was evaluated using the G-F
index and cluster analysis with chord distance ( CRD) to measure between-groups linkages. The analysis
was conducted on the amphibian compositions in 22 county or city areas and five zoogeographic divisions.
Differences between counties or cities were significant. For the G-index of ASD, Wuyishan scored the
highest value (2. 465) among the counties or cities; and central Fujian zoogeographic division scored
2.534, the highest value of the five divisions. The G-index, F-index and G-F index of the entire Fujian
ASD are 2.978, 4. 863 and 0. 388, respectively. The cluster analysis based on CRD showed that the
northern, eastern, and western Fujian zoogeographic divisions, located in Central China Zoogeographic
Region, formed a group, which successively clustered with the central and the southern zoogeographic di-
visions in the South China Zoogeographic Region. The linkage pattern based on counties or cities is simi-
lar to that based on zoogeographic divisions. The author suggests that Datian County, though located in
central Fujian, should be placed in the western Fujian zoogeographic division.
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Fig.1  Distribution of counties and cities used to analyse am-
phibian species diversity in Fujian Province

1, Wuyishan; 2, Shaowu; 3, Jianyang; 4, Guangze; 5, Jian-
ning; 6, Jiangle; 7, Fuan; 8, Gutian; 9, Luoyuan; 10,
Shanghang; 11, Liancheng; 12, Yongan; 13, Mingxi; 14,
Fuzhou; 15, Minhou; 16, Yongtai; 17, Minqing; 18, Yong-
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Table 1 Distribution of amphibian species in Fujian Province

A PR B ) AR
yhh Ampbhibian zoogeographic divisions of Fujian Province
Species [# ] North [#] 7% East [ P West [ *F Central [ 74 South
CVIAE)D (VIAR) (VIA) QU IV: V) (VAR
a8 5 &} Cryptobranchidae
KI5 Andrias davidianus 1 1 1 0 0
R} Salamandridae
FRITURWE Cynops orientalis 1 1 1 1 1
PADENCYE Pachytriton brevipes 1 1 1 1 1
i [E S Paramesotriton chinensis 0 1 0 1 0
) /2 45} Pelobatidae
i B S Leptolalax liui 1 1 1 1 1
1RJE W& Megophrys boettgeri 1 1 1 1 1
IS M. kuatunensis 1 0 1 1 0
X G EEUE Vibrissaphora liui 1 0 0 1 0
Iz Rl Bufonidae
Hh 4B Bufo gargarizans 1 1 1 1 0
FEHEWS IR B melanostictus 1 1 1 1 1
PR Hylidae
E WA Hyla chinensis 1 1 1 1 1
=W H. sanchiangensis 1 0 0 1 0
£} Ranidae
L4230 Amolops chunganensis 1 0 0 0 0
Wit A daiyunensis 0 0 1 1 1
MR A, ricketti 1 1 1 1 0
B EE A, wuyiensis 1 1 1 1 0
PEBl I Fejervarya multistriata 1 1 1 1 1
/IR Glandirana minima 0 0 0 1 0
JREUE Hoplobatrachus rugulosus 1 1 1 1 1
PFEEKUEE Hylarana ( Hylarana) adenopleura 1 1 1 1 1
VHKUE H. (Hylarana) guentheri 1 1 1 1 1
fE#87K e H. (Hylarana) latouchii 1 1 1 1 1
B Abefik H. ( Tenuirana) taipehensis 0 0 1 0 1
AR RSk Limnonectes fujianensis 1 1 1 1 1
RETFUE Occidozyga lima 0 0 0 1 1
Yyt 5Lk Odorrana exiliversabilis 1 0 0 1 0
KRGS 0. livida 1 1 1 1 1
ESLIE 0. schmackeri 1 1 1 1 1
/NBREE Paa exilispinosa 1 0 1 1 1
JUIRHR: P. jiulongensis 1 0 0 1 0
WL P, spinosa 1 1 1 1 1
BT FEE Pelophylax nigromaculata 1 1 1 1 1
GrER M AR RN P. plancyi fukienensis 1 1 1 1 1
FHUGMEE Rana zhenhaiensis 1 1 1 1 1
# iR Rhacophoridae
KIFUE Rhacophorus dennysi 1 1 1 1 1
BEBEASIE R, megacephalus 1 1 1 1 1
WEdE AL Microhylidae
ek i Kaloula pulchra 0 0 0 0 1
HL 0k Microhyla butleri 1 0 1 1 1
ANYRBELNE M. heymonsi 1 1 1 1 1
WiSUEEE M. ornata 1 1 1 1 1
ACHidE M. pulchra 0 0 1 1 1
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Table 2 G-F index of amphibian species in different areas of
Fujian Province

LQiiD)

E2EGE 8

Counties Number G IRAL F R G-F IRAL
or cities of species G-index F-index  G-F index
72111 Wuyishan 33 2.465 4.005 0.385
AB X, Shaowu 26 2.038 3.767 0.459
#PH Jianyang 29 2.229 4.245 0.475
¥ Guangze 28 2.216 4.221 0.475
@ Jianning 27 2.069 3.761 0.450
#54R Jiangle 25 2.038 3.767 0.459
i % Fuan 27 2.162 4.133 0.477
7 Gutian 26 2.072 4.133 0.499
%Y Luoyuan 26 2.072 4.133 0.499
L #i Shanghang 30 2.210 3.695 0.402
4}, Liancheng 30 2.265 3.823 0.407
7K % Yongan 25 1.981 3.767 0.474
WJiZ Mingxi 25 2.038 3.767 0.459
M Fuzhou 28 2.310 4.492 0.486
4] {2 Minhou 27 2.162 4.274 0.494
7K ZE Yongtai 26 2.137 4.459 0.521
[ Minqing 30 2.260 4.258 0.469
7k % Yongchun 24 1.878 3.489 0.462
ik, Dehua 31 2.454 4.042 0.393
K HI Datian 26 1.979 3.414 0.420
F% Nanjing 26 1.983 3.680 0.461
1% Zhaoan 27 2.095 4.110 0.490
T34 Average 2.142 3.974 0.460
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Table 3 G-F index of five amphibian zoogeographic divisions in Fujian Province

L7k K LU G %k F 54 G-F 55
Zoogeographic divisions Number of species G-index F-index G-F index

VIAR 34 2.509 3.945 0.364

VIAR, 27 2.162 4.133 0.477

VIA g 32 2.345 3.748 0.374

VIA g, 37 2.534 4.465 0.432

VIA g, 29 2.368 4.426 0.465

s Fujian Province 41 2.978 4.863 0.388

VIAy - A AREA MBI R 1 VIA, - VIAp, correspond to those in Table 1

R4 AR 22 AT [ PUA S AR [ A b £ 23 A1 52

Table 4 The common species and CRD of distribution of amphibians among 22 counties or cities in Fujian Province ”

1™ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
26 29 28 26 25 26 25 25 26 27 25 25 25 25 23 28 22 27 24 21 22

2 0.112 26 26 24 25 25 25 25 25 25 25 25 25 25 22 25 22 24 23 20 21
3 0.063 0.053 28 25 25 25 25 25 26 26 25 25 25 25 22 26 22 26 24 21 22
4 0.079 0.036 0.017 25 25 25 25 25 25 25 25 25 25 25 22 26 22 25 23 20 21
5 0.129 0.094 0.107 0.091 24 24 24 24 24 24 24 24 24 24 22 26 21 24 24 21 19
6 0.130 0.019 0.072 0.055 0.076 25 25 25 24 24 25 25 25 25 21 25 22 23 23 20 20
7 0.129 0.056 0.107 0.091 0.111 0.038 26 26 24 25 25 25 26 26 22 26 22 23 23 20 20
8 0.147 0.038 0.090 0.073 0.094 0.019 0.019 26 24 24 25 25 26 26 22 26 22 23 23 20 20
9 0.147 0.038 0.090 0.073 0.094 0.019 0.019 0. 000 24 24 25 25 26 26 22 26 22 23 23 20 20
10 0.174 0.105 0.119 0.137 0.157 0.124 0.157 0. 141 0. 141 29 24 24 24 24 22 26 23 26 25 25 25
11 0.142 0.105 0.119 0.137 0.157 0.124 0.122 0. 141 0. 141 0.033 24 24 24 24 22 26 22 26 25 24 24
12 0.130 0.019 0.072 0.055 0.076 0.000 0.038 0.019 0.019 0.124 0.124 25 25 25 21 25 22 23 23 20 20
13 0.130 0.019 0.072 0.055 0.076 0.000 0.038 0.019 0.019 0. 124 0. 124 0.000 25 25 21 25 22 23 23 20 20
14 0.178 0.073 0.123 0.107 0. 127 0.055 0.054 0.036 0.036 0.172 0.172 0.055 0.055 27 23 26 23 25 23 21 21
15 0.162 0.056 0.107 0.091 0.111 0.038 0.037 0.019 0.019 0.157 0. 157 0.038 0.038 0.018 23 26 23 24 23 20 20
16 0.215 0.154 0.199 0.185 0.170 0.176 0.170 0. 154 0.154 0.212 0.212 0.176 0.176 0.148 0.132 24 21 24 21 19 19
17 0.110 0.105 0.119 0.137 0.086 0.087 0.086 0.069 0.069 0.133 0.133 0.087 0.087 0.103 0.086 0. 141 22 25 25 22 21
18 0.218 0.119 0.166 0.151 0.175 0.102 0.136 0.119 0.119 0. 143 0.180 0.102 0.102 0.113 0.096 0.159 0. 180 22 20 20 20
19 0.156 0.155 0.133 0.151 0.170 0.174 0.205 0.190 0.190 0.147 0. 147 0.174 0.174 0.151 0.170 0. 155 0. 180 0.193 25 22 22
20 0.181 0.115 0.126 0.148 0.094 0.098 0.132 0.115 0.115 0.105 0.105 0.098 0.098 0.148 0.132 0.192 0.105 0.199 0.119 22 20
21 0.283 0.231 0.235 0.259 0.207 0.216 0.245 0.231 0.231 0.105 0. 141 0.216 0.216 0.222 0.245 0.269 0.212 0. 199 0.225 0. 154 24
22 0.263 0.207 0.214 0.236 0.296 0.230 0.259 0.245 0.245 0.122 0.157 0.230 0.230 0.236 0.259 0.283 0.262 0.214 0.240 0.245 0.094

s WM AT BT BN & B CHD AT R 7 R 07 M- 208 % AR B4 B The figures above diagonal are the common species shared by
horizontal and vertical counties or cities, and the figures below diagonal are the CRD of them.

s 1 =22 HAECT) BARISCILE 1) Numbers 1 —22 indicate different counties or cities ( see Fig. 1)

xS OAREA S AWINB) Yy B4 ) AH R R BORT 3 A 9% 2 e

Table 5 The common species and CRD among five amphibian zoogeographic divisions in Fujian Province

Zoogfi?aﬁi%%ﬁiions VIA, VIAR VIAg VAR VIA
VIAg, 26 28 29 22
VIA, 0.086 26 26 21
VIAR 0.096 0.115 30 26
VIAR 0.130 0.177 0.128 26
WIA, 0.241 0.236 0.131 0.192

X AT b7 B B oRAS H B AR R AT B, X AR T IR R AR 3% BE B The figures above diagonal are common species shared by

horizontal and vertical amphibian zoogeographic divisions, and the figures below diagonal are the CRD of them.
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Fig.2 Cluster analysis of amphibian distribution in 22 counties or cities in Fujian Province based on CRD
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Fig. 3  Cluster analysis of five amphibian zoogeographic divisions in Fujian Province based on CRD. VIA;, — VIA,, correspond to those

in Table 1
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