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Abstract: We synthesized information on reptile biodiversity in the Yangtze River Basin. We documented
166 species that had been recorded and described from the basin. There are 3 orders, 18 families and 68 gen-
era. Of these, 24 species are endemic and 54 endangered. Since the distribution patterns of terrestrial reptiles
are determined by the deep rivers and high mountains to a great extent, we divided the Yangtze River Basin
into 19 sub-regions. Except the headwater of the basin, the other 18 sub-regions show similar values in spe-
cies richness and G-F index. However, the proportion of endemic species decreased gradually from the
headwater to the estuary of the basin with the gradient of elevation. Based on the species distribution in 19
sub-regions (Jaccard similarity), cluster analysis was used to analyze the similarity of reptiles in the 19
sub-regions. The 19 sub-regions were clustered into five groups: (1) The headwaters of the basin, (2) Heng-
duan Mountains and Yunnan Plateau, (3) Sichuan Basin and Qinling-Dabashan Mountains, (4) Guizhou Pla-
teau, Jiangnan hills, the Two-Lake Plain and the delta of the Yangtze River Basin, (5) Poyang Lake Plain,
lower reaches of the basin, and Huaiyang Mountains (from Hanjiang River to Dabieshan Mountain). This
grouping reflects the environmental characteristics of the total basin and the three large topographic plat-
forms of the Chinese mainland.

Key words: reptile, species diversity, large-scale pattern, Yangtze River Basin

KL — A =KW, AT WL v, 2. or. BRI E (BRI
W e R R LB R R P A Y R, TR EEE), TR LAREARE. KILTHRaK
MEAHHE V. WUN =rg. FR. Widb. W 6300 km, {14%30002% 4% it A14000 £ > A

Wk H 397 2005-03-14; #2532 H #1: 2005-06-30

LT [E R S SERET R BRI H (G2000046800) [ k24 (5% 0 1 G 3 TR 45U BTV I H (KSCX3-10Z-01)F1[E R IERb 22 A A 5 524
(NSFC-J0030092)

* J@IAE# Author for correspondence. E-mail: zhouhz@ioz.ac.cn



B4

TRAREE: KILAUEICAT SR 22 A K RS ST 299

AN I AIE L 807 199 km?, &y b [ [ - 1
FU19% ., KITHMEERTE ARG K, HER
2273000 km, FgIbAfE, FZEEEIZ7900 km. i
PP AR, HEEIR5000 mPL B R R R
2120 mLLF pisE-F e, B as 1 B KR =
R E B OKFEBAIT KR 25 11 2%, 1999) . Y dak iy Hh
PR 2R, ATREFE D . I, e B AP R
DU axX i A 2% (1 b 4 30 DR 32 AN S5 i) T K
BRI BRI K R 1) 3 A KR, DA AR IR
B % . KOS KRB MO PR 2%, i HLRK
K HbFE M T 1% DX 38N B0 ) 4 A (8 VR EE, 1990).

SR — L LK, KT IRICAT 59 (1 F 50 46
AR RFIIX R ITTH, KT3I Fh 2 6 1
R R D . Tk, MR OEIFHRX T
9T, FHEAS T AN %%t (Chen et al., 2002; Fu
et al., 2003, 2004), N ICAT WP 2 FE2E K
FOEWFRE TS 7. U BRI, 3K
MEEE Z ARSI 5, 2 I [E B2 B3
YRR AR A TRAE S v 0 N G TS e kS BB = A
CAT W) Pl Jo K 4 BEAT 120 F 2 B, R4l
B A RIS )RR o A . R 2 RERE DL K
DX sl AE AR 5 L7 TR 5 KT S S e AT 50 4 )
ZREER R RS R o RSO KL IS ) 2 #F
PR RS R RN Z —

1
1.1

YT I A P 9 L4 40 7K R 3 KV K R 2 B 4
(1999) Fr Xl 5, 43 M b R =3 104 TR

Wl VLUREE B BN BE, 4214300 km, S
F1100X 10* km?, Hu# 5, W% 22 K, AIRIT
PEIX . S VDI (A A 2 VD) A L3 3 T sk
DA B DR YT (L35 )« 3 B RN 1 9T 2% 3
YRR . AE ERME b, VYRR T
9 i 7R e SR Ry, VTR T
T L DX 25 5 v D s MRG0 (5 F ), U
VEVLUR SR 55 7 )0 V8 SRR DU | 2 b, 55 B VL3R
BE N TR RFKEL, BITRSRES T R
JEARG Y 435 3 (B N o ), 35 44 1 KV = e gt 47
FEE FUB . BB R 0 B A KT i,
4 K955 km, IR HIA68X 10% km?, 3= T i Hb #
P, KPR, S AL RS R AR A JEE I K

RIPCIL . WIVE LS H/EBHI /K & T, LA Ak
FEIDL . AR EE 78 56 TV R HERH L
Hby (T B 2 2 R R 30 L i ) T R 9 AR VT iR
X o FEBHMAW O B KT B R B, S
F12X 10* km?, VTR /KR, H3A-F-22, Wit
Ay B T ISR R I (K Y = A o)

CAT ) 7K AW ) 5 Ik 25 00 P o) 7K 3R 1 A4
PEAAR K ZE 7, W)L T8 dl T KR,
MfE#H 5 KL RAKREVIG. BT KAEY
R VLI P B D (I B 5 1), FRATT 32 SR H
il 2 ICAT Bh W04 A, BFFUAS IR 1 2R H BT X €
ITEN D Z R A ks R . AERIT K & B
SR X (11 43 S 30 I Bt b (K AR KT K R
ZZ 0143, 1999), AR B L CR, KK
YLy 2 o 194 M s (L) Kymdi sk &2 KT
HAFETLHEX (HY). S IT—MEEITQY). fEE
T— KW (YD) &P ILRE(SI) KPEM—URYT
(DM). VU)I# 3 (SB) &V IT—ITL(IW). URYT
—RBEIL(MY). FBEIL—DILOH) . UL —Z& I
(HQ). ZVTL—yLiL(WY). YEiL—#VL(YX). WL
— KA LI (HD)« P37 B (LP) WYL —#EVT.(XG)
FEL— R L (GW) B FH T IR (PP) . RilfET
WAL (NLM) BL & R Ui 3+ (SLM) (K1)
1.2

AT TRAT 2R W b 43 A B4 A1 SCRR I T KT
TICAT S8 g B B 2, b R B s P T
P K IR 3 (B 1). DL H I 34
B TEHEMXROFONEER (225 5%, 1956; 4
WEE, 1977; DY ALt 50 it o A ITE AT 3 40
U, 1977; Jii (1 R AR R 5, 1980; fH A A%,
1985; #% B %, 1989; Z=fl k| 1989; [k HE M,
1992; B4R W5 Ay K A, 1997, X /K 5, 1998,
2003; BA/R K45, 1998, 1999; 7K i [H 4%, 1998; 7k
SRAH, 1999), X [ R B ) PRI 5T ) VR
FRAS, RARE S BR A I K AL WA S, X b 43 A1 id
AT AN, FEAN R BB R RPN A B
(PSR L) b P b a2 (CSIS) B2 1 o dis (fi
#REE, 2004), XF T AT G0 4 Rk AT 0 %k S
.

XA SRR 3 B (1) #fb
IIAAEAE S, &L A% AR KL IR A 43 A 1)
ATREVEAR /DS, AWK, ) PERK . (Mauremys



300 % ¥ % # M Biodiversity Science 13 %

200 400 km
e

o il City

> i#1iA Lake
>- Jift & 3 ¥t River and Tributary
= =i K4 Three Gorges Dam

0 200 400 km
N
o T City
S #1iA Lake f
= =i K Three Gorges Dam
HY {L# [X The headwater of Yangtze River Basin JY & ¥0iT — BT Jinshajiang River-Yalongjiang River
YD B # T — K 7 Yalongjiang River-Daduhe River SJ 4 ¥PiT 8 South to Jinshajiang River
DM K iff 7] — 8% {T. Daduhe River-Minjiang River MJ Ut {T — 3% B {T. Minjiang River-Jialingjiang River
SB P4 )l #it 3 Sichuan Basin JW & #PiT — 5T Jinshajiang River-Wujiang River
JH ¥ BT — LT Jialingjiang River-Hanjiang River HQ #iL — % % Hanjiang River-Qinling Mountain
HD JZiL — K % i Hanjiang River-Dabieshan Mountain WY & {T — it {T Wujiang River-Yuanjiang River
YX {TiT — #1iL Yuanjiang River-Xiangjiang River XG T — ${{T Xiangjiang River-Ganjiang River
LP P #]°FJ& The Two-Lake Plain PP %S fH #) F [ Poyang Lake Plain GW B%iT — i # 1 Ganjiang River-Wuyishan Mountain
SLM T iif &£ T #i ¥ South to the lower mainstream NLM T ii% & F #t 4t North to the lower mainstream

clE# Yushu 2 #4476 Panzhihua <3 H I Yibin ¢4 H B Yichang c5 i FH Yueyang ¢6 if i{ Wuhan 7 # 0 Hukou c8 L i Shanghai

1 () ()
Fig. 1 Sketch map of the Yangtze River Basin ( I , River and tributary; II, Geographic sub-regions)
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guangxiensis). £k # i (Calotes jerdoni). B & i
(Draco maculates). Jt iR % (Gekko swinhonis) .
YT B (Takydromus amurensis) . 8 4052 1 i
(Cyclophiops multicinctus) . 131 (Lycodon au-
licus) . 2243 &I i (Sibynophis collaris) . 4 ¥ i
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Table 1  Faunal composition (order) of reptileg in the Yar)ngtze River Basin, in China, and in the world
H KAt > 5>
Order Yangtze River Basin China* World*
fiz 7% H Crocodiliformes 1 3 21
fa¥ H Testudoformes 18 37 220
FHi%H Squamata
WidsIE H o Lacertilia 46 156 3700
g H Serpentes 101 203 2400

* HARLI A CPEIPE - TRITH (Vol. 1, 2,3)”
* Data are cited from “Fauna Sinica-Reptilia (Vol. 1, 2, 3)”
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Fig. 2 Faunal composition (family) of reptiles in the
Yangtze River Basin. Others denote the families less than
2% of all species
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Table 2 Number of endemic species, China endemic species, and endangered species of reptiles to the Yangtze River Basin

H AT L 4 A

T [ AT

B

Order Endemic species Endemic species to China Endangered species*
to Yangtze QAW Tk o L h
River Basin Yangtze River Basin China* Yangtze River Basin China
)% H Crocodiliformes 1 1 1 1
fa s H Testudoformes 4 6 12 16 28
fit%H Squamata
Wiis I H Lacertilia 10 24 73 4 49
dEWF H Serpentes 10 31 60 33 95
Sl Total 24 62 146 54 173

* HARSIB CREY ML)

* Data are cited from “China Species Red List”
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Fig. 3 Percentage of endemic species of terrestrial reptiles in the Yangtze River Basin. The sub-region codes are the same

as those in Fig. 1.
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Fig. 4 Faunal composition (family) of endangered rep-
tiles in the Yangtze River Basin
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Fig. 5 Species richness of terrestrial reptiles in different regions in the Yangtze River Basin. The sub-region codes are the

same as those in Fig. 1.
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Fig. 6 Endangered terrestrial reptile species richness in different sub-regions in the Yangtze River Basin
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Table 3 G-F index of terrestrial reptile species in different sub-region of the Yangtze River Basin
45 Sk Gt F a4t G-F ¥
Sub-region G-index (Dg) F-index (Dg) G-F index (Dg.g)
TIHIX HY 0.0679 0.4142 0.8361
SVPTL— AL JY 0.7661 2.4416 0.6862
HMEZEVL — KPR YD 1.8329 5.7195 0.6795
SVMILE S) 1.8343 5.8833 0.6882
KU — UYL DM 1.2808 45575 0.7190
UYL — 5 B YL M 1.2791 4.4947 0.7154
VUl Zis SB 1.5667 5.2363 0.7008
SVPIL— 5 W 1.4977 5.3743 0.7213
BT —Z 1% HQ 1.1563 3.7978 0.6955
FEBVL— DL IH 1.3114 4.2671 0.6927
YL —ytil WY 2.1566 7.3652 0.7072
YLYL— WYL YX 1.7697 5.2636 0.6638
POL— K5l HD 0.6318 1.9606 0.6777
PISF R LP 1.2869 4.4347 0.7098
WL — BT XG 1.9677 6.1624 0.6807
BAL— kil GW 1.5524 5.1935 0.7011
FERHWIF 5 PP 1.0679 3.5184 0.6965
Fiif =9 SLM 1.6977 5.5222 0.6926
T ET AL NLM 0.7657 2.7945 0.7260
WX AR A 1
The sub-region codes are the same as those in Fig. 1
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Fig. 7 Dendrogram of 19 sub-regions based on Jaccard similarity of the terrestrial reptile distribution. The sub-region codes

are the same as those in Fig. 1.
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1
Appendix 1 List and distribution of reptiles in the Yangtze River Basin

Species HY JY YD SJ DM MJ SB JW HQ JH WY YX HD LP XG GW SLM PP NLM

Testudoformes

Platysternidae

¢, d, [3,10]

Platysternon megacephalum + +
Emydidae
Chinemys megalocephala ¢ + + .
C. reevesij @ ¢ [#101323] O T T T T o S S
Cuora aurocapitata > ¢ ¢ .
C. flavomarginata © (%10 + o+ o+ o+ o+ 4+
C. pani® ¢ + +
C. yunnanensis > ¢ +
Geoemyda spengleri & ¢ 1% +
Mauremys mutica ¢ ¢ (2% + + o+ + o+ 4
Ocadia sinensis * ¢ + .
Sacalia bealei® © ¢ " + .
S. quadriocellata © ¢ + o+
Testudinidae
Manouria impressa © 271 +
Cheloniidae
Caretta caretta ® ¢ + +
Trionychidae
Palea steindachneri © ¢ +
Pelochelys bibroni ¢ ¢ + +
P. maculatus *> ¢ +

Pelodiscus sinensis @ ¢ (1%

Crocodiliformes
Alligatoridae
() Alligator sinensis ® ¢ ¢ [117:22]
Squamata
Agamidae
Acanthosaura lepidogaster ¥
Calotes emma +
C. versicolor + +
Japalura dymondi® + o+ o+
J. flaviceps® o+ o+ o+ 4
J. grahami *° +
J. micangshanensisa'b + o+

J. splendida® + o+ o+ o+ o+ 4

J. szechwanensist®! + " +
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1( ) Appendix 1 (continued)

Dibamidae

Species HY JY YD SJ DM MJ SB JW HQ JH WY YX HD LP XG GW SLM PP NLM
J. varcoae > ™ (4 "
J. yunnanensis +
Phrynocephalus vlangalii ® +
Gekkonidae
Gekko chinensis + 4+
G. hokouensis + + 4+ + +
G. japonicust® + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ ¥
G. scabridus” + o+ 4+
G. subpalmatus” + o+ o+ 4 + o+ +
G. taibaiensis *° +
Hemidactylus bowringii + o+
Hemiphyllodactylus yunnanensis*2®! +
Scincidae
Ateuchosaurus chinensis” +
Eumeces capito ” + + o+
E. chinensis * 17! + + o+ o+ o+ o+ 4+ o+ o+
E. elegans® + o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+
E. liui®® . +
E. tunganus *° + +
Scincella barbouri ®® ¢ +
S. doriae + o+ o+ 4+
S. modesta” + + o+ + +
S. monticola® o+ 4 + +
S. potanini *° PR 4
S. reevesii + o+ 4+
S. schmidti ® +
S. tsinlingensis ° + o+ + +
Sphenomorphus incognitus + +
S. indicus™® T T T T TS S A +
Tropidophorus hainanus +
Lacertidae
Eremias argus + + +
Platyplacopus intermedius *° + o+ + o+ +
P. kuehnei® +
Takydromus septentrionalis + + o+ o+ o+ o+ o+ o+ o+ + o+ o+ + +
T. sexlineatus™*® + + o+
T. wolteri + + + + +
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1( ) Appendix 1 (continued)

Species

HY JY YD SJ

DM MJ SB JW HQ JH WY YX HD LP XG GW SLM PP NLM

Dibamus bourreti ©
Anguidae
Ophisaurus gracilis ©
0. harti©
Typhlopidae
Ramphotyphlops braminus'®
Boidae
Python molurus © 261
Xenopeltidae
Xenopeltis hainanensis
Colubridae
Achalinus ater ®
A. jinggangensis ® > ¢
A. meiguensis ® > [']
A. rufescens
A. spinalist®%
Ahaetulla prasina
Amphiesma atemporalis
A. boulengeri®
A. craspedogaster > 1%
A. johannis®®
A. metusia®©
A. modesta
A. octolineata”
A. optatal®!
A. popei®
A. sauteri
A. stolata
Boiga kraepelini ® ('
B. multomaculata
Calamaria pavimentata
C. septentrionalis
Coluber spinalis
Cyclophiops major!*®!
Dinodon flavozonatum
D. rufozonatum!®%%%!

Elaphe anomala ®

E. bimaculata®

+ o+
+ o+
¥
+ o+
+
+ o+
+ o+ o+
+ o+
+ o+ o+
+
+
+ o+
+ o+ o+
+ o+ o+
+

+
+ + o+ + + o+
+ + + o+ o+ 4
+
+ 4+
+
+
+ +
+ o+ +
+ 0+ o+ o+ o+ o+ o+ o+ + 0+ o+ o+ o+
+ o+
+
+ o+ +

¥
¥
+ + o+ + o+
+ o+ + 4+
+ +
+ + o+ + o+ o+ + 4+
+ 0+ o+ o+ o+ o+ + o+ o+
+ o+ o+ + 4+ + 0+ o+ o+
+ o+ 4
+ o+ o+ +
+ 0+ + + + o+ o+ o+ o+
+ + +
+ 0+ o+ o+ o+ o+ o+ 4+ + o+ +  + o+ 4+
+ o+ + o+ + o+ o+ o+




312 Biodiversity Science 13
1( ) Appendix 1 (continued)
Species HY JY YD SJ DM MJ SB JW HQ JH WY YX HD LP XG GW SLM PP NLM
E. carinata © [ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
E. dione!*? + + 4 + + +
E. frenata © (24 + o+ + o+ + o+ + o+
E. mandarina ® (%! e + o+ o+ 4+
E. perlacea® ™ ® + + +
E. porphyracea o+ o+ F o+ o+ + o+ o+ 4+
E. prasina® o+
E. rufodorsata + + o+ + o+ o+ + o+ +
E. taeniura & 1023 e
Enhydris chinensis & % [°! o+ o+ + o+ 4
E. plumbea © ¢ + o+
Lycodon fasciatus™* + o+ ¥ P
L. ruhstratil®4 + 0+ o+ o+ o+ o+ + o+ o+ + o+ 4+ +
Macropisthodon rudis® + o+ 4+ + + o+ + o+ 4+
Oligodon chinensis™”! + o+ + o+ o+ o+ o+ o+ o+
0. cinereus +
O. formosanus + + + + +
0. kunmingensis * ® ¢ 121 +
0. lacroixi +
0. lungshenensis ™ ¢ ¥ +
O. multizonatum > ¢ 4+
0. ningshanensis * " ¢ +
0. ornatus & 24 + o+ + 4+ + o+ 4
Opisthotropis balteata +
0. kuatunensis +
O. lateralis + +
0. latouchii + o+ + +
Pareas boulengeri® + + o+ o+ o+ + o+ + +
P. chinensis™®! + o+ o+ + o+ + o+ + + o+ o+
P. hamptoni +
P. stanleyi® + + +
Plagiopholis blakewayil?*! + o+
P. styani & (4] + o+ o+ + + + o+
Psammodynastes pulverulentus + + o+ + o+ o+
Pseudoxenodon bambusicola + + o+
P. karlschmidti + + +
P. macrops!® o+ o+ o+ o+ o+ o+ o+ o+ o+ # +
P. stejnegeri © + + o+ + o+ o+
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1( ) Appendix 1 (continued)

Species HY JY YD SJ DM MJ SB JW HQ JH WY YX HD LP XG GW SLM PP NLM
Ptyas korros ° + 4 o+ o+ o+ o+
P. mucosus & ! + + + o+ o+ 4+ + o+ o+ +
Rhabdophis leonardi + o+ o+ +
R. nigrocinctus © +
R. nuchalis®®! + o+ o+ o+ o+ o+ o+
R. pentasupralabialis * ° + o+ o+ o+ +
R. subminiatus + o+ o+ +
R. tigrinus(®10:1 o+ o+ o+ o+ o+ o+ o+ o+ o+
Rhynchophis boulengeri © +
Sibynophis chinensis®**%! o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ ¥ o+ o+ o+
Sinonatrix aequifasciata® + 4+ + o+
S. annularis ° + + o+ o+ o+ o+ o+
S. percarinatal®*”! + o+ o+ A+ o+
Xenochrophis piscator*”! o+ o+ o+ o+ o+ o+
Zaocys dhumnades > & [610.15] + ook o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ o+ o+
Z. nigromarginatus ° + o+ o+
Elapidae
Bungarus multicinctus [t + o+ o+ o+ o+ o+ o+ 4
Calliophis kelloggi™ + + + o+ 4
C. macclellandil® + o+ o+ 4+ + o+ o+ + o+ o+ + + +
Naja naja°® + o+ o+ o+ o+ o+ 4+
Ophiophagus hannah © 24 + o+ + +
Viperidae
Azemiops feae © + o+ o+ 4+ o+ o+ o+ + + ¥
Deinagkistrodon acutus & 1% + + o+ o+ o+ o+ o+ o+ o+ o+
Ermia mangshanensis * ® ¢ +
Gloydius brevicaudus © [*8] + T
G. strauchii & (182 + o+ o+ o+ o+ 4 .
Ovophis monticolal®*"! + O+ 4+ o+ o+ o+ F + + o+ +
Protobothrops jerdoniil®*32% oo+ o+ o+ F o+ o+ +
P. mucrosquamatus + o+ o+ 4 + o+ o+ ¥ o+ o+ o+
Trimeresurus albolabris + +
T. stejnegeri + o+ + o+ o+ o+ + o+ + o+ 4+ + +
T. xiangchengensis + o+ 4+
T. yunnanensis + o+
Total * 2 25 70 71 46 44 57 51 42 47 80 66 21 46 70 56 69 37 31
sa s b o ( ); d: e

Note: a, endemic species to Yangtze River Basin; b, endemic species to China; ¢, endangered species (cited from “China Species Red List”); d,
aquatic species; * Because the habitat distribution of terrestrial and aquatic reptiles are significantly different, the distribution data for the aquatic
species based on the sub-regions of terrestrial species characteristics here are only partly comparable to the terrestrial species distribution; The figure
in the square bracket represents the reference recording the information of the species distribution.
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