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Geographic Distribution Pattern and Dispersal Route of Urodela in China
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Abstract: Biogeographic maps of Urodela in China was drawn with DIVA-GIS7.5.0 software, and based on
which, the distribution pattern and dispersal routes of Urodela were analyzed. The distribution pattern of
Urodela in China can be concluded as the following (Fig. 3): 1. Hengduan Mountains, with the highest
Urodela abundances, is the most probable center of origin; 2. Three secondary distribution centers, i.e. the
areas between Dabie Mountains and Huaihe River, the areas between Nanling mountains and Pearl River, the
areas between Wuyi mountains and Yangtze River; 3. Four third-class, small distribution centers: (1) Hainan
island and Taiwan island, (2) areas between Changbai Mountains and Sanjiang Rivers, (3) areas between
Qinling, Bashan mountainous region and Hanjiang, Weihe River watershed, and (4) the areas between

Tianshan Mountains and Ili River valley. In detail, nine distribution pattern types were concluded from
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biogeographic maps: (O North Palaearctic distribution pattern (Fig. 2); @ Core distribution pattern (Fig. 3);

(® Northeast-Southwest distribution pattern (Fig. 4); @ Between Yangtze-Pearl River watershed

distribution pattern (Fig. 5); & South-East adjacent-sea distribution pattern (Fig. 6); ©® Hengduanshan

mountainous area distribution pattern (Fig. 7); @ Indo-East-Himalaya distribution pattern (Fig. 8);

Tianshan-Altai distribution pattern (Fig. 9); @ East China-widespread distribution pattern (Fig. 10). The

dispersal routes of Urodela in East Asia were the following: the species dispersed towards four directions

respectively, i.e. dispersed northward, eastward, and southward and westward from the origin center along the

rivers, and most of the Urodela species dispersed northward and eastward, though there were a few species

migrated southward and westward. More specifically, the majority of the species dispersed northward were

Hynobiidae, and the majority moved eastward were Salamandridae species. However, Cryptobranchidae, the

widespread family of Urodela in eastern China, is probably the result of northward and eastward dispersal.

The results also support the Sino-Japanese Realm hypothesis.
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Fig. 1 Six Zoogeographical Regions from Wallace (1876)
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Fig. 3 Core distribution pattern of Chinese Urodela
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Fig. 4 Northeast-Southwest distribution pattern of Chinese Urodeles
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Fig. 5 Between Yangtze-Pearl River watershed distribution pattern
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Fig. 6 South-east adjacent-sea distribution pattern
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Fig. 8 Indo-East-Himalaya distribution pattern
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Fig. 9 Tianshan-Altai distribution pattern
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Fig. 10 East China-widespread distribution pattern
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Fig. 11 Distribution pattern and migration routes of the Chinese Urodeles in East Asia
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The solid black area presents Urodeles distribution center in China, bold black circles stand for secondary distribution centers, hatched-line

circles stand for the third-grade distribution center and arrows indicates the migration routes of Urodeles.



1 BB T E A R PRI AR R S Y O 2 <11

X B4 AR A B AR A AN RO R
SEAE 2013). JaAAEE Gt w/NMGRNTE
NG P o3 A e B R X g KLl X
B, HUGRME R L X, 7R 2 O XU R
BT B PIAN NS A AT L o

PROELE (1984) MR /NGRS Fh 73 AR L,
feHALd 30° Aidi (27° ~34° ) [ERE P
Ll X AT e /NGB R IR AN A ot o B
TR (2005) FAE B E AL E RGP R A K&
NERLRGRE AT, PN R ReE I T
WHEIEE CRBUL T ZRIEHIXD .

SIS AT T AR A6 S i X 3 )
BRLEEE A G, AT LUK I AREROR Ak
FIA) 2R A AT T, TR/ ) B 20 A7 728 G (]
2, E4.

Pope 55 (1940) 7E 18 1 ] /)N 5 A H Ath /)y
LR RNILY/ba B T NS P o SR B iR T T A
TEIEAFAE R AN (Hynobiid) It G, 9%
ZEAE (20000 HRHE 1965 4K H PU ) 118K 7 B8 A
Ko XN R A bR A, 8 R R

(Protohynobius), FHRHE LA S0 FLN R H AR
IEAFAE SRV RHIE S gt JRaGE 2Rk
Bk, BRI A /NSRS SR UG R 2R B o SR T4
AREWMEEFEH, EERXTHRERR
R T RGN T, BoRael LR g (1
% 2004, E—FE%E 2005, KM% 2005, Zeng et
al. 2006, Xiong et al. 2010), FE{HF FHRFES
2> (World Wide Fund for Nature, WWF) Al
I 5 R ¥ % 4 & (China Environmental
Protection Foundation, CEPF) HJ¥BI T, H[H
BEE e AR AE B T T 2007 4 < I A SR
fifii (P. puxiongensis) #/1f& (Peng et al. 2010,
Xiong et al. 2011, 7KWKEE 2015), MR —
RI, AT LA e 5 e SR 5 UG e X
TEAE .

WA DT K& RZGKE GORHIER J5 658 55
KU HRIE LR, S5A DA /MG R fifE
T, FATRAS TR (20000 [IFAFM L
B NN JE R 244 MR R SR AR 2R

gt FRATIHE TR P R A L XIS
A /NRERT B B AR A0y o TR Ly X3 AT
A /NGB  F B IR by, 595
2 (1984) Mgt —.

3.1.2 [REBHIA  ARHETE B R A ECR
(Andrias davidianus) —FF, {HIA53A7 706
J7, ik 184N (HIAIXD, FEATKIL.
BORFIBRIL A RIF I SCIR N - NS B,
HoAm X LLAeh X agoh 3, P Xikz (3
R 20120, HRdk, HopAm L L] RE AR
Hty, HRIFEFRE A El PR .

3.1.3  MRURARL IR ERERL A X EEAL T2
WELIF, HEEFSAINGZHE, miEEX
WHWwE. Fh, FE A A X G A
ERT, RAEMWREZ (RS 2012).
1625 B v i A X TG A R s R o A o, A
Ao FL A R B TR AT A AT BE R IR 0 o
BRUGDXIRLAAL, A v A T [ A g A
T[] 5 1 X o) 1L b K JE 32 (X 380, B ZR B
b R W R X, FrREM kKRR G
. W . R, RS, BT X
Hfix, ta—eHE.

LUl batr, WREFRKER HF,
Hoaofmblavrmi. BlnL X EMENFE.
Hrf, ot JE A W L X AR, AT
KT B BRIV L X B, WA ml g
TEAREH S BRRE. s, X—X
Bt ta 2 R E A — iR 1) 55 B BRI
B
32 HEREAMANSABEELEKA
HIX &

H B Ar, FATA R EE IR AR
X A AR R W R RER R
ks Ay, ATREAL TR T L bk 22 D 1] 2
2o o e o R L 28— R ek ) B8 B A o U
B, BUAHY TV LB (B 11D,
Bt Ah, R L X 3ak 37 1) L 43 ) e o /) B
REFIGRAR AL S 3 BIRGR L, RS X
AR GERTREALFERS BRI AL TR PR ks



<12 B2 Chinese Journal of Zoology 53 %

bty B AR &, ARACK A ML
DI, ZR Bl DX d . R -] 2R 2 L X3 T
BNRERR ARG, B LA DOt 3 R /N R
/N R

HEEREK R, TR, L%
A R X R T B & AR AT, W
AR, R OA S TR Bt X 3 4 E
TR Orb, R AT R I 73 i v
TT AR 3, T L X A A
WK, HA VL. B EROKR: b
Bapferhorh, BB, BHBENEL, K
PIAR 2, AAER A S I X A A A S
SRIL. MMETL. SR HIT. BRILEKEFE
MK, Ze it KIIG LT DT T8, Kl
BTz 5 L P L b XA PR AT e, HLEEIT
ELR AT ST o IX AT RE SR 1A R P S
—NFEARHIE, BIVE oK A e AR R 2R
HAAF BT A Ge I B /K BB . M T
A RRIEBNRE e, A LI e 1L A5 P R
B, T BRI E KRR X5, —
BB EK AR R, BUAEAE AT 1 ik
S5 BEL RS 110 327 7 B AL A R A e . He Lty
B, A RER LRI LT e 5K R AE
DIMSR, MBI “2)E” ., ARk
S5 EL RS 1T 20 B A R AL o

an e T DURE B AR 2R & R AL AT
N IR E B G, AR X
FE)NEH . ot R R B 3 A
FERPRAL G, KL -V R X, R0 -
BRILHURX L -TT R K 2 X 4 A/
Fripdty, GEIERIX. RACK A -=T000E
DX 28 Ul M- PO AR X L R - A
WX o

Mt AL, FEZR B BK-DO T AT 3 X
TN RRFA Ly, S — SCH T -2 - Uy
- 7 R REANZR A A - =0 IX, B
BRNRURF A G, 1 QR FE S AN XK FE s
— SCATREM S () AR, AR LR B
SRAR . HAfLEM ISR S A Py IR

Kilis i —IRNIKRRE, Bl iESR
U T 19 1) AR R AR A L B /N B K R B A A L
VTR, 5 R L -VHE T A3 A 2 VR
ey, FEABEALY HORISE . BE. TR, Wik,
WATREIR LR BN KL TR R, WKL
HRN U A K W X I N, HERTREIEN &
T AR S0

NI HR o [ 8 3 i L - A
WP RE, HFENELEFAMX, Fig
CE IS P R R I )R] RE Gk 4k ) P
R, 2wl B 1L -35 BLACT] It S8 e it 4 N
K- AL X

MG AR, YRR L E 1) YT
WYL, Joil (L) SR AE, EamEA KN
RIS (Yt K N S ES &

MIEHGFZR, —SC M AR WAL ST, &
KILEFERILSORK R R E, HEANE R, R
B SRPU R AL L, AT AR T R AR
W BT, — A BA KT LA, Rk
AN K R R FEHEN BRI AR HBIX s 7 1 6 55—
YARE A, ALK R AR LR R EEA
KT, B BRIT S 3 & B I 7K & ) e Bl AR
R, TR RIS X PR DA R R s
1 57 10K T U8 - Bk V48 DX 5k 5 T R 4k 2 1) AR
RE, AR F-HT . ARG S R R I B
FIHT R VR, BAWHT G il AT, i
SR T e AN 5 o L e N | D 3 Y/
WX, B ERITK R JE 4B K R ML E R
KT, P EHT 2 ] e VA R I RN 678 B 5F
A TR ) H A E AT

XA R ek, LAadb Rl 4N
F, A P ARSI
e /INIRH — P, ) AR R R IR 2 U] DL e
WER A . BRERERLE IR E R Am, W]
RE T2 L2 1) AR ) AR X N R R 7 TRz AT
ke
3.3 XRTHRLEFWHE S X

H Wulff (1943) Bk, A/DAHh a4
HOAE BB RIIX —FFR s EE X, I



1 BB T E A R PRI AR R S Y O 2 < 13-

A B BRIATUOT AR 0 28 R AR 30 2R i P it 3
1T TR RS . SIHIR (1959) @i, HEE
HEX R, E-E SRR AR
X RSy, HAEMBXRIH, 53X —
FAAE R — IS BEAR T Le R XA AT
RBIADEZ AR (FREEET 1997, BEA 55
1997b, # 2R 1997, MEFRL 2005, R
2008). FAE AL (2008) FeT i H g2 B
B E IR R T, S5 HAR B
e A BRI AL LG R, AR B PIX 2 (1) 5
AT RN BRI 5 T B VRGN AIR N R, AN
RUFHX R EA BERREARE, HI:Ams
ST BRI o TR A A S U L L R R AR A X
X R, FFUCN R A s =2 X
M FA RS CESEE 1988), AR5
WA Z T IX M, HBERWHEDIX R
WONRT AR FHEY X R E R CRAE
Bi 1980, iKZZiE 1980, RAFHISE 1983, £
K 1992a, b). MLEXLEHFFRH, &2E Frit
I “HRIIX” MBS, S E-H AR
TR KEAHF .

TER B ) B 22 B T 7 T, BRSE A4
(2008) IEUHGN T AR B ARSI IX 2 K 1)
8 PP LT, LB, RE DHfE-RIE
B R ARE SRR AR R Ril-E
SR - AR AL R T . IR R A A L AR
B R S B R R
ARWZRH) A ARIEAHFT, WEHF RN
FAE AR X (1) 73 AT R FE AR B AR AEIX 8 Pk
T2 Mo anF A ) AR AN b e 2 B R R
2, WilE TR 5 SR E-rIR Y, RE
TR M- AR AL R 43 2 o

SR, DA IC T v [ P A7 s 4t 25 4 A1 R
AT, AT G R S AR T X ek
WAL FAZAE B AT AT CRRI 1998,
ZOBLEE 1999, #RE1%% 2000, AT 2004, Bt
ALE 20100, BIAAH LR S RFEREHEIX
BN — E A — S B R e Al . H
H, BRI (2004) A5 FR 1 PR AT S 0 1 43 A Bt

Bl BT B S S R SR E AR 1 o AR e
NACRE RIS, B Z IS I I — Sk HA A
R . EH AN, TFREAIEN EHUE
EAEI AL SR, RBHSEAEE, WA R
M, TRERIE TS BB MR R R
o MLH, HEANMERE, X T HIFE 0 X
WAESCNBEAE PRI S, A7 (EHbAE )
[ “xbyEas 7, FLsZ, IEWFERBT “HLT W
MR R G E VIR, EREMEE -
G IR

A, HMEFR L (Wallace 1876)
e UUE, s m e E5 0 — a8 T
FERARFET GBI A Z W1 TR —— 3+
eERIALE . A, Simpson (1977) . Cox
(2001) SN, BEIR, BHRESE, kL
A sh P E A5, (B SE2R
P, SE RSB S R SR, il
FATTLE N IR ZR ENEERE S (East Indies) B34
AR P TR . 52 8L, BATA
N, RS HALFAERTE ChEKRD HAF
TE SRR AT, TMB AT REFIFE 2 —Fh 25 5 i
SEE MR

IbAh, AT T R, 58345 (1997b,
2008) XS H iR R AR Ak R
SR (1992a, b)) X ARWAA) X R 53 Ak = 1)
WA as R —3, 7n -5 SRk by R BT
PR REIE (57 1998), 487 AR W Hb X
X RIEIE R AE L BT S — .
Wik, BATAA, RIEHX KX RIFAZ
A3 S IR ol AL SRR PR A X R Ko
R, H AR R ) BAR AT BE S A Hh ke
.

MRAE AT L2558, AT, BHEER
Ko M X AE N A AR AR X I, MR T —
ANEAR ) S P IR /3 AT X, 1X 5 Proches Fl
Ramdhani (2012) ) [ -5 5 f7 fEV X A 15—
;o wE, BB O — AN S
F——rh [H H A 7 (Mitsui et al. 2008, Holt et al.
2013) TRNEHE. JEH, AT, FEBEAR



e 14 ¢

B2 Chinese Journal of Zoology 53 &

FNHISPIIX &R, Hkd i n] e T A5 W R
AR IR L X R FE BRI X3 R 2 TRV Bl IX
350, MHGEIE RO R 23 225 ] ) 2R 3L X
KRS, FRAE— L8/ B ARy 1) 3 BOE 1 %
MNRBENRE R L. R, BT AR
HeE PR, AL EA R RS 1 A 9 iR
B AN A2 DAH T ER B O E 1 b [ H A S d
F AHSR I A 5 Jm 82 AT h 45 6 5 2
Wt T4 REATER T

BOB U RS R A P BT T T A
AT ST FU S TR P A By, AR b/
{13 70 A A5 i FELREAT PR (S AN 5 I PR
AV RER 2 A fin R 5 BOR S B sh W) 7 2ot
ENIMIE SRR MBI UL, fERRZ)
PN RRT 4 T HIB LIRS BT R
WRHE K B RA G S EY) AR =55
AR MBS N ASRAE P LR
KB ARG S 2S5 S5 56
ASCAR AT SR = Frid b ok k. 5
e Hh B A5 B S0 = KA 22 DA [F) 2 1 1 2 4R
T HWBIASCRE, AR I BRI

2 % X W

Cox B. 2001. The biogeographic regions reconsidered. Journal of
Biogeography, 28(4): 511-523.

Ebach M C, Tangney R S. 2007. Biogeography in a Changing World.
The Systematics Association Special Volumes Series 70. CRC
Press: Taylor & Francis Group.

Fei L, Ye CY, Dubois A, et al. 2016. Amphibians of China. Volume 1.
Beijing: Science Press, Springer.

Gu X M, Chen R R, Tian Y Z, et al. 2012. A new species of
Paramesotriton (Caudata: Salamandridae) from Guizhou
Province, China. Zootaxa, 3510: 41-52.

Holt B G, Lessard J P, Borregaard M K, et al. 2013. An update of
Wallace's zoogeographic regions of the world. Science, 339(6115):
74-78.

Mitsui Y, Chen S T, Zhou Z K, et al. 2008. Phylogeny and
biogeography of the genus Ainsliaea (Asteraceae) in the

Sino-Japanese Region based on nuclear rDNA and plastid DNA

sequence data. Annals of Botany, 101(1): 111-124.

Nishikawa K, Jiang J P, Matsui M, et al. 2011a. Unmasking
Pachytriton labiatus (Amphibia: Urodela: Salamandridae), with
description of a new species of Pachytriton from Guangxi,
China. Zoological Science, 28(6): 453—461.

Nishikawa K, Jiang J P, Matsui M, et al. 2011b. Two new species of
Pachytriton from Anhui and Guangxi, China (Amphibia:
Urodela: Salamandridae). Current Herpetology, 30(1): 15-31.

Nishikawa K, Matsui M, Jiang J P. 2012. A new species of
Pachytriton from China (Amphibia: Urodela: Salamandridae).
Current Herpetology, 31(1): 21-27.

Peng R, Zhang P, Xiong J L, et al. 2010. Rediscovery of
Protohynobius puxiongensis (Caudata: Hynobiidae) and its
phylogenetic position based on complete mitochondrial
genomes. Molecular Phylogenetics and Evolution, 56(1):
252-258.

Pope C H, Boring A M. 1940. A survey of Chinese Amphibia. Peking
Natural History Bulletin, 15(1): 13-86.

Proches S, Ramdhani S. 2012. The world’s zoogeographical regions
confirmed by cross-taxon analysis. BioScience, 62(3): 260-270.

Sclater P L. 1858. On the general geographical distribution of the
members of the class Aves. Zoological Journal of the Linnaean
Society, 2(2): 130-145.

Shen Y H, Jiang J P, Mo X Y. 2012. A new species of the genus
Tylototriton (Amphibia, Salamandridae) from Hunan, China.
Asian Herpetological Research, 3(1): 21-30.

Simpson G G. 1977. Too many lines; the limits of the Oriental and
Australian zoogeographic regions. Proceedings of the American
Philosophical Society, 121(2): 107-120.

Wallace A R. 1876. The Geographical Distribution of Animals.
London: MacMillan.

Wei G, Xiong J L, Hou M, et al. 2009. A new species of Hynobiid
Salamander (Urodela: Hynobiidae: Pseudohynobius) from
Southwestern China. Zootaxa, 2149: 62-68.

Wu Y K, Jiang K, Hanken J. 2010a. A new species of newt of the
genus Paramesotriton (Salamandridae) from southwestern
Guangdong, China, with a new northern record of P. longliensis
from western Hubei. Zootaxa, 2494: 45-58.

Wu Y K, Wang Y Z, Jiang K, et al. 2010b. A new newt of the genus



1 BB T E A R PRI AR R S Y O 2

e 15

Cynops (Caudata: Salamandridae) from Fujian Province,
southeastern China. Zootaxa, 2346: 42-52.

Wulff E B. 1943. An Introduction to Historical Plant Geography
(English transl. of the 1932 Russian ed.). Waltham, Mass.:
Chronica Botanica Co, 223.

Xiong J L, Gu H J, Gong T J, et al. 2011. Redescription of an
enigmatic salamander, Pseudohynobius puxiongensis (Fei et Ye,
2000) (Urodela: Hynobiidae). Zootaxa, 2919: 51-59.

Xiong J L, Zhu W W, Sun P. 2010. The systematic taxonomy of
Chinese endemic genera in Hynobiidae. Agricultural Science &
Technology, 11(1): 55-58.

Zeng X M, Fu J Z, Chen L Q, et al. 2006. Cryptic species and
systemtics ~of the hynobiid salsmanders of the
Liua-Pseudohynobius complex: Molecular and phylogenetic
perspectives. Biochemical Sysematics and Ecology, 34(6):
467-471.

Sokow, FIEM, PR, % 2015, WHER YDA, 1Y)13)
W), 34(4): 565-569.

MR 2004. 1 J6 AR Y 57 38 P A0 AR i ) 7 —— 4 DU 30
. EEBER, 25(5): 369-377.

WRIRHL, EHr T, KJ4E. 2010. drEPEuE —Hwm. shipsrde
#%, 35(3): 666-670.

Wradl. 1997, RdvEyinsa. ot s EML AL, 1-102.

Bofg e, wRnG, VPR . 2010, WAL X BN 4 A0 5 b
HIX R, Wikl A 2, 49(12): 3149-3152.

PG, Mk, 2000, HEPGEMER——BERN BR. B
ik (W BRED . PIRIRITEZART T (8 )
PHPRIEAT B2 58 DY i R B R 22 & 4, 64-70.

YL, W EE. 1984, NERHIH IR AL BOEG K
RIBIT. Bk, 30(4): 385-392.

GE, AR, LA, 2010, HEPMASIME GRS, R 1T
JBHA B H RAE.

FE S 2 )R AR W T BT, 1997, o [ M 4% s —— e NIRRT
WA 2R 5] ARt R R R, 1-318.

fIFET. 1998, Skt (MR H: SRRl S(ECIRD KR8 H M
I BRZE S . B S, 23(HT)): 41-48.

i, RN, B, 2012, HEURE LS 0T Tt e R DU R
REHLALIOPDHASE. S0l £ BE R, 14(3): 81-85.

TERAR. 1990, WILAIME: PIREZSIRITIE B : WITRIZEEOR

HH L.

ZEAME, BRI, ERE. 2010, FERRAMICTE L R, JbRC
BHE L.

A, HEI, A 2010, BUNEE CHREH, ANMSED — .
BPDor AR, 35(2): 407-412.

L, R, EFFR. 2004, AMERHZERE 16S (RNA H[F 55153
M RERGERE. SR, 50(3): 464-469.

JENI. 1998, ZEUHh [X B AR ICAT BN IX. 5 2 RS it I RR R JE X
H.VHIERAE AR AARFIAAR, 28(6): 545-549.

PRACER, BLAx, BESCTT. 1999. VAR A AR SN HD B O3 A ) B K
T, 19)1Eh#, 18(3): 137-138.

Bk, XNFME, S, 25 2012, BRGS0 KA
Bk, PURITE R 2R B, 37(4): 130-139.
Pk, 2R, #Ak, S 2013, FEVNSRMRE IS5 A IR
R/ BTGB Y5, BRTEE TS R 2, PO
L, % JE P E TS AR e R

% P

DFE, HRT, 78, . 2012, = BR R UE R R M5 R g
F. V91BN, 31(4): 601-604.

TR, 1959, hE BB ASHIEMEA. dbnt: BHEH AL

TEHERE, B3R, 1997, Wi RLE R ERGE ST 1T, i R
AR R A AR (BB . R RS, 1908 T):
133-137.

TeFAHE, BUSET. 2008, T SAREE AR LAY B 4 MO B A3 AT RS R
BEFC 7/ o, skiE&, (R, Raa S, dbat
AR BOR H AL, 301-309.

HIA. 2008, %> B U IR 2210 SRR /7 R0, TR, (ER
. BEy G, st P E R R B AL
576-583.

i) AR RE. 1988, AR R KL Jba: BHEHR
k.

EICR. 1992a. RAAEYIX R — Lo A U AT R IR 2R 14
AR, 30(1): 1-24.

FICR. 1992b. RLFEVIX R — 253 A AT (40
R4y 8254, 30(2): 97-117.

T8, A%, JiEE, % 2005 Hil/ MRS FE 2 A
DNA $REUE AT RIS FE BRI, {7V K2 240 B2

hi, 32(1): 79-83.



+16 ¢ B2 Chinese Journal of Zoology 53 %

TR AT A RS H D . R B4R, 1908 T):
127-132.

RIS AT AR TR 2k (BERED . BRI, 190
Tl): 145-157.

B, Tl 2008, WL AR B SURIZMIX R R IX RS/
B, SkiEE, (ERGE. BHRAESH. dbat HERL
BEEHOR L, 563-575.

RAEHE. 1980. AR, Abnt: BRI

RAEHE, FATA. 1983, HE H A My (B . Jbet: #
FHURAL.

#wal, ARfoT, R, 5. 2000. FEISHLIX BIESNYIIX R AIHE L.
Hloka g BARRRERR, 390441 2): 78-81.

FR&. 2002 FE/NEEHLAE S PR, bl R
HARBIERR, 41(1): 79-81.

BRI, 2008, ZFPMICITEIY. R ZmRH AL

PR 2005, RIS PEE R H X Bl dbnt: BRE AR,

BEF, AR, Bk 1997, KIT=IRPEX B RIX R & HEES
BT/ ¥ R, KT =k X R, JEPR: Kt AL,

MIE, B, XIBESA, S 2009. 5 BB PSR A% R 4%

)

HIELEFE. U104, 28(3): 407-411.
FERN, AR, S, 2000, 5 BRI PEEER R 415
RN ARG (LDHD [ _LEg R HLE 7E. WmIEAT s Wt 7
(8 #8) : WEHHPMEICAT Bh0 25 58 DU J [ B 2 R 4 WL,
269-272.

TKAREE. 1985, T Liua shihi (PIREZN: /MEED B2 HIEEL. 7
WHIRAT Zh 3R, 4(1): 17-24.

ik, 1980, EEMMX RIERFS K. L RESHR: AR
REEERR, (1): 89-97.

KIS, 2005, BUAE BB SN LR 1A L R AL HE AL A 2 B 5. T M
CHIIPRE S dnaTs '

AR, TkARIE. 1985, LS Randon. LR JE Batrachuperus
B 528, Liva A1 57658 Xenobius H #% M LU 7 A H RGEKE
WY, PIRIICAT B4k, 4(3): 209-218.

BBk, DeESE, XIT7, . 2012 BEEBPEMAS T RERE S
W B KB L e PRtk PE ML L, 41(5): 85-89.

o R 7 R R R A R B RN 1987, VLR A IEAT Zh 4
T R SN, bRt R AL,

Hh R B e AL AR SR 1989, FIRABTAIIE. T
RN R A



