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Summary

In order to develop the plan for conservation and management of 7. wolteri, 1)
the intra-species variation among the populations in Korea using the partial mtDNA
comparison, 2) information for sexual size dimorphism, and 3) movement distance in

micro-habitat using capture - recapture method were studied in Korean population.

1) Intra-species variation among the populations in Korea

Samples of 7. wolteri collected from diverse areas in Korea were analyzed. The
partial sequence of mt 12S rRNA is 446pb. Genetic distance was ranged from a
0.000 to 0.009 and was very similar among the populations. In Neighbor Joining
(NJ) analysis using the PHYLIP package, Korean 7. wolteri formed two clusters, one
cluster included a sample of Hapcheon-gun, Pyeongtaek-si, and Yeosu-si 1, the other
cluster included Muan 1 and other samples which formed two subcluster, one
subcluster included a Jeju popluation and few Jeolla-do individuals, the other
subcluster included other sample of diverse area in Korea. In Neighbor Joining (NJ)
analysis of Genus Takydromus, T. wolteri formed a subcluster with 7. formosaus and

T. hsuehshane.

2) Sexual size dimorphism of 7. wolteri

For morphometric data, 121 preserved specimens and 74 live individuals collected
in Korea were measured, on condition that only adult specimens are considered,
which include 32 T.amurensis specimens (11 males, 22 females), 88 T.woteri
specimens (48 males, 40 females), and 74 E. argus specimens (33 males, 41
females). In SVL, no significant differences were recognized between the sexes in
any of the lacertid lizards of Korea. ANCOVA yielded various sexually dimorphic
patterns in other morphometric characters in the three lacertid species from Korea.
Takydromus wolteri showed significant difference between the sexes in TL, HL, and

HW with the exception of FLL and HLL. Eremias argus showed significant

_Vi_
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difference between the sexes in TL, HL, FLL, and HLL with the exception of HW.
Takydromus amurensis showed significant difference between the sexes in TL and
HL with the exception of HW, FLL, and HLL. TL, HL, and HW of male T.wolteri,
TL, HL, FLL, and HLL of male E.argus, and TL and HL of male T.amurensis were

significantly longer than those of female.

3) Movement of 7. wolteri

The study was conducted in the Saebyeol-oreum, parasite volcano, using the
capture - recapture method in Jeju Island between April 2007 and October 2009. The
study site was surveyed by 2 persons in the daytime twice or more per month. Forty
seven out of 529 individuals marked were recaptured once (n=45) or twice (n=2),
and recapture rate was 8.9%. All of the recaptured individuals (N=47) moved 50.51
+ 17.16m (Mean + SE) and maximum distance was 583m from the spot of capture.
Eight individuals out of 47 recaptured individuals moved more than 50m and the
others moved lesser distance. Moving distance of 7. wolteri was very short,
suggesting that T. wolteri would have small habitat area because it prefers particular

landscape such as grassland.

To maintain stable population of 7. wolteri, enough grass area should be
maintained. However, to estimate habitat size, we should have to consider few
individuals having long moving distance. Because 7. wolferi showed no significant
difference in genetic diversity among the populations in Korea, gene flow via
artificial translocation within Korea will not be a matter. Jeolla-do population is the
most suitable for introduction to Jeju-do because Jeju population is only grouped
with a few Jeolla-do individuals. Furthermore, Jeolla-do population can be introduced
anywhere in Korea because Jeolla-do population is grouped with other populations in

Korea as well as a Jeju population.
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Laceta vivipara 15°] 53 Wl 29 ojoA A2gs 7|doz FAA=
AT EL LA RS Qlth(Halliday and Adler, 1993).

FAWIR= AAHO R oF 280F0] LelA dedl F2 FH, obrof, of=
g7t} 22 FUlS Aol diFE BEetaL, sdele ¥ A Fol A%
CH(Harris et al., 1998; Amold et al., 2007). &AWy} o] Lwlwl=9] £ o]= 40mn
ol A 260mm EolH, Fo] HEFE = g tsith T3 wiHlES & ol
IHAY &5 7H Hl=718] AAA sldEe]l dAY, #HPF 9 =S Tt
Ao e gl AAE,) Big {1 Ho|tH(Zug e al, 2001). o5 FE ZF
7o FHFEES Aot SANE S dH(Goin et al, 1978). o= &

2
AW T EHGA WS (Eremias) Y &AW (Takydromus)©] A28l 2l

FAMELE Forjol x| Hol °F 21Fo] FEstal 9l o™ (Bhupathy ef al.,
2009), eI AEI7E TheEl Al UEFYCH(Armold, 1997; Huang, 1998). 7% 4o
FA Mo M= Ao AA|7F HZ ol (Snout - vent length)7} 75mm'd A 2=t}

< GA% Holu, mels AR Fold FHole 4 - 58 vt @ e A

U FE 294 A48n d¥ T FEo|U oA BAHM, Ay T E
=

tt
m\1

2] & o] &3}o] o] dth(Arnold, 1997; Huang, 1998; Ziegler et al., 1998;
Ziegler and Bischoff, 1999). $-#luetedl= X WE F ofF =22 M (Takydromus
amurensis) @ =& A W(T. wolteri)©] A 23tal At HFA Svte EAFoz 7|5
HAE  AGAW(T.  kwangakuensis),  FA (. auroralis), =Y T W(T.
tachydromoides oidi)2- €)= A&l ol § Lol O = X i1H S th(Walley, 1958,
1962; 2, 1970; Arnold, 1997). <+ Tl A= o]o 3] FTAHo=Z fF2g 7

A5E F0g F A 478 Sl 9% B W 0 Ay =,

AWML A HAlol, Tw ERF7HA WA ZEska L al(Figure
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At Abdol dAdd AR g ® fREAY. AR, AFgr & 2 SAELEFS
Homw, Z7]E= ok [0mm x 5-6 mn FEY 4-5719] &4E 6Hol A 8¥A Abgkdh

th($:, 2007).

Figure 1. The white striped grass lizard, Takydromus wolteri.

A7 F7E Qs EA olgFo] S5k, o2 Q% A4 el A

A Qo) Sk NAAE BHekE FERIF Fasam Aekw ok 7t

3 A, dFol ek S, HE A Aol &7 (Pough et al, 2004).

T oolul FAA Ad 2 FIAL HUgoz
28l B gide] s=HE Aol Ao fAAAATE 249 v Utheg ¥F
o] W= - FB|(Bufo gargarizans) B AA S, @ dAHEL AL - DY EEE
(Hynobius yangi) SAM A A, =A8F 9 AYs7F 53] sdol W o=
ol9} & AtdlE FHFFHAANE AT Zo] oFHAR, FFFed dEA = 9l
oF o] EAAA digt nd S FHIAY dHAMAAE 243 Ald =
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2. AFA

T ololl Al AWl mtDNAO]  thgk 5= 128 rRNA, 16S r1RNA,
cytochrome b genes ©]-83te] ThFstAl o] Fo K o1 (e.g. Harris et al, 1998; Fu,
2000, Lin et al., 2002; Arnold et al, 2007, Kumazawa, 2007), =AW tha+ &
AFrAsHA AFE= Ota er al(2002)2F Lue et al.(2003)2] ATFZAT7F A& AHEo]
ol Fxulzle] A Holge] 3k o= Huang (1998), Zhang and Ji (2000), Xu
and Ji (2003), Li et al (2006)°l °J3iA] ¢3ixe v} ok Z=vpwlFo] o]5 A
ek A= AAMI] £33 AF=vpE Rl B3 A= AY ol FoAA &
kL, A o =rpilol] ghste] 3 ¥ Al 9l th(Rutherford and Gregory, 2003;
Neilson et al., 2006; Schorr and Lambert, 2006).

gt A w3 F 5 Strauch (1873)0) 2]8] 3Fo] LR E WA SHEZ o7 Al Aol
As deHa, @=ab gsFel diEd ARkl A= Stejneger(1907)7}
‘Herpetology of japan and adjacent territory'®t #|&-2] SF 600%<] 71 =<ollA 14
T= BYste ASRRH HEdH. Sl SFA el dg d4= FFFe

d AETr =3 AFEHAS BEE wFe AAo| Atk (Shannon, 1956,

M
bl

AetetA A (Lee and Ku, 2004), 2152 el ot Hwt 7+ Zpo] <17

(Sexual Size Dimorphism)ll w3t (-, 2008)5 AMF-HQ) AF= FIHo=z

o] 7ol A3 gk,
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2] (Hynobius quelpaertensis)©] A% Ao FiZs}
I gom, FExAEYe R AFErt WAV Y= AT WEol(Kaloula

borealis), 737172l (Bombina orientalis), 52772 (Rana dybowskii)7}, 3%

I
4r

5 (Elaphe dione), 2|4 EANGloydius ussuriensis), =73AWo] JTH( L,
2006). FHEAVE HE FOoEE ARE T E Aol A2AEHA] = vk
(Sibynophis chinensis)©] AF% Aol M2} 2, 2005, 2 =, 2007). &=
7€ Tl AT ARdo]l dE A ou(, 1990, A, 1998) A Aol
7t 5 FAX(E. rufodorsata) 1A AlFE7F FREHA 7 B = Folth. o] ¢
2ol AFEe Nt FdaA FHEASt EREAJA FA - dFF{7E T
A AR E 2ol Azt AFEE 3608hd e AZEH & dnte

S HAF Akt 5, 1996; Iwasa et al, 2001; Han et al., 2002; Oh et al.,
2003). FAl - FEFolAE Felh dFAFE AAstal YA AFE A
At e AFEFES US5e =% 5(Hynobius leechi)@ 113553+
Al 2Ho]E KW AIL(Yang e al, 1997), E3F Holo]7] Hul FuU WHolA
T AFA G A¥E FATFER nigromaculata) RN = 55 T
o] 1= MAZF o= WA vl 3 h(Song et al, 2004).

A A =de AA7F Ao g 27 2R

A5 AF Takydromus ssp.= Apeltonotus®}t Platyplacopus® Z+7; 3E3HA| 7] A gk

_‘>i
>

=

>,
lo
)
of
M
e
E3
k)

(Boulenger, 1917), ©] % Apeltonotus-> Platyplacopus®| &% % th(Pope, 1935).
Takydromus S}t Platyplacopus+<= Arnold (1989)° ]3] FH X A1}, Arnold (1997)%

dejetd 54 AELASLH BAY ARE swow A Takydromush
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Platyplacopus = WA th. 1oyt HL E25d84Q0 WHE T 78 A=

O

ol A Takydromus ssp.2} Platyplacopus ssp.= 2t2te] 1#S PJA 3= A o] oYz}
EAE  EASE S YEROl  Takydromus$t  Platyplacopus=  THA|
Takydromus=. &% v A TH(Lin et al., 2002; Ota et al., 2002).
AL AAWEY BERAZREF el A3 F =5 F Lin et al (2002)°]
st =ole Xl 2R il Ota er al(2002)9] AT A &= A
= Bk ANARE o] &H AT AL T A o] F1
2lE A el st ALFF(endemic)S T F AMARZ 1 FT& oW F 3l
, EAAWE ey, S, drlotd A WA EESE F(Amold,
1997)0]7] ®WiZell g /A== AL GEES diier] ofdoh 3 AlF=

= A WA el A At = EAelr] wiTe] duEAds

rr

ol

mtDNAE 155 EA EAFHS 3t
&, &, B Y EFAACNA Bel AMEEH= ARt mtDNAS] X 3hE =
= gty o=z 8 [ Hlsto] W= (Birky er al, 1989; Tan and Wake 1995),
AdAAFE 1099 FE7-A1 9] stel] tigk EAE sldstr] flste] AR&Ht

(Meyer and Wilson, 1990). A ¥l 3o thdk mtDNAS] thdt 7= 12S rRNA,

A AR LA A

16S tRNA, cytochrome b genes ©|-&35lo] ThfstAl o] F o] S 1l(e.g. Harris et
al., 1998; Fu, 2000, Lin et al., 2002; Arnold et al., 2007; Kumazawa, 2007), = 4]

WMol 3t BEAFASTH AT ZE Ota er al(2002)9F Lue er al(2003)2] 172 3}

7F & AEo|th
AFze BFFe od AL WFALH: e ofdua NFR AT
gt oz me Fad YA Yk 27

FAE 125 AHstr] fleto] ol Fo T
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2. A48 3 UH

2o AT AMEE AWM Ul A AFE 5270A 01, 1 SS5x4
ol Al7E A A3 tH(Figure 2; Table 1; Appendix 1). =< A wid=o] ¢ 7] 4
ol thet B = GenBank (http:/www.ncbi.nlm.nih.gov/)E 3 F=F3tAth A A
3 A2 ELS Wizard Genomic DNA Purification Kit (Preomega, USA)ES ©]-83}¢]
DNAE & 3dt. 32 5&& 213 PCR (Polymerase Chain Reaction)® -2
Kerr et al. (2009)2] ®IEHo]| F3}o] <=383}3l, Maxime PCR Premix (iNtRON
Biotechnology, Korea)E ©]-&3}e] wWHE3F ¥ Thermal Cycler 2720 (Applied
Biosystems, USA)E  ©o|&3lo FZ3AT.  A8E  Primere=  12SIF
(5'-gtcctgggctaaccgttgtt-3)2F  12S1R  (5'-gacaccgtcaagtectttgagt-3")©] 132,  PCR-
denaturation 94°C 13, annealing 50C 1%, polymerization 72°C 2% lcycleZ 3}
o] 8cycles, denaturation 94°C 13, annealing 55°C 13, polymerization 72T 2%<
leycleZ 3F4 30cycle2 =383k &, final extentionS 72Co| A 10&37F A A8
PCR AHES 1% agarose gel AolA A3t Felsigar, Z=Z2EL HA
DNA A€ ZAAo]| o]&3st4th. DNA ©71-4dE E24L MegaBacel000 DNA
Sequencer (Pharmacia, Sweden)E ©]-83lo ZAASAIL, A=" A7IALELS
CLUSTAL W program (Thompson et al, 1994)= o|&3le] v Es5
PHYLIP package®] DNADISTO]A] Kimura 2-parameter methodZS ©]-83} genetic
distanceE #2935} 31, NEIGHBOR program= ©]-835}o] Neighbor Joining (NJ)
tree(TAFTH BAE)E AAsIATH T FANE & FE5 dUIAEe
Lin et al. (2002)2] A5 E ©]-&3}9 1L, out group> oA A FHAA W

& AHgstsich
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Figure 2. A map showing the collected sites of Takydromus wolteri.
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Table 1. Geographic distribution of the species of the genus Takydromus in our

analysis
Species Distribution Sample Haplotype Accission No.
) Pyeongtaek-si 1 1
Gyeonggi-do, )
Anseong-si, 1 1
Gangwon-do, Chuncheon-si 4 2
Chungcheongbuk-do Boeun-gun 5 3
Yeosu-si 2 2
Muan-gun 2 2
Jeollanam-do Naju-si 1 1
T. wolteri Mokpo-si If 1
Gokseong-gun 1 1
Hapcheon-gun 1 1
Gyeongs?ngnam-do Gijang-gun ) )
(Busan-si)
Gyeongsangbuk-do Andong-si 1 1
ejusi Jeju-si he 26 8
Seogwipo-si 4 3
T. dorsalis Lin et al., 2002 1 AY032597
T. intermedius Lin et al., 2002 1 AY217061
T. sauteri Lin et al., 2002 1 AF217061
T. sexlineatus Lin et al., 2002 1 AF217066
T. smaragdinus Lin et al., 2002 1 AF217070
T. kuehnei Lin et al., 2002 1 AF217058
T. tachydromoides Lin et al., 2002 1 AF217080
T. amurensis Lin et al., 2002 1 AF217046
T. formosanus Lin et al., 2002 1 AF217050
T. hsuehshanensis  Lin et al., 2002 1 AF217054
T. septentrionalis Lin et al., 2002 1 AF217065
T .toyamai Lin et al., 2002 1 AF217081
Eremias. argus Chungcheongnam-do Taean-gun

_1‘]_
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3. 2479 9 nF

=44 5270A12] mt 12S rRNA F 446 bp=S 4] 3} 31 (Appendix
2), TW Hk 7t genetic distancei= 0.000~0.009= v~ FAFSFA LEFWLTH(Table
2). Chuncheond+ Gijangl, 2, Andong, Pyengtack, Hapcheon, Yeosul, Seogwipol,
Mokpo, Jejuls, Jejul22, Jeju267t, Gijangl, 2, Andong< Pyengtack, Hapcheon,
Yeosul, Seogwipol, Mokpo, Jejul5, Jejul22, Jeju26} genetic distance”} 0.009= 7}
F=A vEa, A W, A9 2 FAE AF7F 0.0000.E A7 4Dl A st
= A$E WHs dojyth(Ee A9 W: Boeunl¥} Boeunl, Chuncheonl¥}
Chuncheon2, Gijangl ¥} Gijang2, Jejul®} Jeju2 5, W& A9 7+ Boeunl¥}
Chuncheonl, BoeunlZ} Ansung, Ansung?} Chuncheonl, Jeju8¥} Muan2 -&).
gt A NI treeoll M= FdHEE @, 4715 FEA, Adbd =

> [}

H
oAFAl MAEE FAE clusteret Hebd= Tkt g AL UmA AAER
T E cluster® Y o] H th(Figure 3). U™ %] /MAIEZ F% clustere -+ 719
subclusterE FAsF=H AT MAE] o7 A &y WS Huot

Fo]A subclustere} A|FE Aoy AgdE Hoho] A 21+ subcluster©] AT}

f|rt

T YEhE v vk 5, 2004). 28y AW YSAAFAGES 5H3] A Y

Al E35 HolA &%har, NJ treel] ATT =AM 7HE Aol de MMAEE

71& AT (Figure 4A)ol A w4 AAA =AM A7 £t =9
A& AlFZstd A& &Rlst NI &4 AoA] A 270¢] subgroup o =
Uroid e, =3A WS T formosanus®t WA 7 T hsuehshane®} 5 °|A
A 9] subclusterE & Ad 8 th(Figure 5). T. formosanus$t T. hsuehshane= U

Rholl MAstal Ql= FolofA Witk AElq AZlacls 7P ARARE, 2%
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Table 2. Pairwise distance among Takydromus wolteri in Korea
17 4% 49 50552

4 5 o6 7 3 910 11 1% 13 14 15 16 17 18 10 20 22 22 23 031 2033 34 3% 35 37 3830 40 41 42 43 44 45 4G

1 2 3

Seogwipol, 16: Jejuld, 17: Seogwipo4, 18: Yeongam, 19: Jeju25, 20: Jejul0, 21:

1: Pyeongtaek, 2: Hapcheon, 3: Yeosul, 4: Muanl, 5: Jejul2, 6: Muan2, 7: Jejul, 8: Jeju7, 9: Jejul9, 10: Gokseong, 11: Yeosu2, 12: Jejuld, 13: Jeju2, 14:Naju, 15:
Jeju24, 22: Seogwipo2, 23: Jeju3, 24: Jeju6, 25: Jeju22, 26: Jejul7, 27: Jeju2l, 28: Jejul3, 29: Jejuls, 30: Jeju9, 31: Seogwipo3, 32: Jejull, 33: Jejud, 34: JejuS, 35: Jeju26, 36: Jejul6, 37: Jeju20, 38: Jeju23, 39: Jeju8, 40: Gijang2, 41: Andong,

42: Gijangl, 43: Chuncheond4, 44: Boeun5, 45: Chuncheon3, 46: Boeund, 47: Ansung, 48: Chuncheon2, 49: Chuncheonl, 50: Boeun3, 51: Boeun2, 52: Boeunl.
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Hapcheon

Pyeongtaek

Yeosul

Muanl

Boeunl
Boeun2
Boeun3
Chuncheonl
Chuncheon2
Ansung
Chuncheon3

Gijang1

Boeund

Gijang2
Andong

Chuncheon4

Boeuns
Jejul
Jejuz
Jeju3
Jejud
Jejud
Jejub
Maju
Jejuf

Jejud
Jejud
Jejuld
Jejull
Jejul2
Seoqwipo2
Seoqwipo3
Jejul3
Jejuld
Muan2

Jejulb
Jejul?
Jejuld
Jejul?

Jeju2i
Jeju2i
Seoqwipod
Gokseong

Jeju23
Jejuzd
Jeju2s
Yeosu2

0.007

Seoqwipol

Jejuls

Yeongam

Jejuz2

Jeju2é

Figure 3. Neighbor-joining (NJ) analysis of the mitochondrial 12S

Takydromus wolteri in Korea.
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hsuehshanensis * / Btgonn G
h formosanus * i
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34154 5 — Group C
® tachydromoides * . P
p intermedius +
- dorsalis +
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L sexlineatus VN * Group A
B3I sexlineatus HK *
Zoolots vivipara
Archaealacerty Monlicoly
i o
Lacels meda
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r’ll Archavnlacera bedioges
1801 100 Darevaiia valanind
100 mﬁg}\w Frznger
e Ermins arpus
Ez&%m % probability values
= 10 changes
L&cun‘l vivipara
( b) 8 muralis
4 T. kuehnei (Lushan)
T, sexlineatus (Kuching)
(=) 100 LT sexlingatus (Kuching)

T. sexfineatus (Lantau)

100 % T. sexdineatus (Hong Kong)
el yT sexiineatus (Thailand)

2 Iu

00 VT, dorsalis (Iriomote]ima)
T. sauferi (Lanyu)

100 & 7. sauten (Lanyu)
T. amurensis (Odaesan)
100 I T. amurensis (Odaesan)
T. hsuahshanensis (Hehuanshan)
100 W= T. isushshanensis (Hehuanshan)

T. woltarn (Cheju)
T. formosanus (Hapen)

100 VT formosanus (Lutan)
lT. toyamai {Irabujima)
100 & T, toyvamal (Miyakojima)
T. stejneger (Fengyuan)
'-"- stejneger (Taipei)
T. stajnaged (Penghu)
T. stajnagen’ (Penghu)
T. septantrionalis (unknown)
T. septentrionalis {unknown)
100§ T. septentrionalis (Mankan)
83l T, seplentrionalis (Nankan)

0.1

Figure 4. Phylogenetic
al., 2002., ML method.
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Erenias argus
T hauehshanensis

T. formosanus
Jejul2
— Yeongam
— Jejuls
Seogwipo2
hiuan2
Jejulb
Jejug
Seogwipod
Jejut
Jeju2
Jeu
Jeju2s
Maju
Jejub
Jeju24
- JejuzB
Jejug
— Jepuly
Jejul1s
Jeju?
Jejuld
Jejuls
Gokseong
- Seogwipal
Jeju2d
Jeul3
Jeju23
Jejus
Jejud
Jeju?
- Jeju22
Seogwipo3
Jejua
Jejuld
Jejul
Yeosu
‘1 Yeosul

Pyeongtask

Hapcheon

Boeun3

Chuncheon3

Chuncheon2

Chuncheond

Boeunl

Ansung

Boeun

Boeuns

Boeund
L Chuncheond

Gijang2

Andang

Gijang]
T, septentnonalis
T. toyamal
T, amurensis

I tachydromoides
T. smaragdinus
T sauter

T dorsalis
T, intermedius

T. sexlineatus
T. kuehnei

0.1

Figure 5. Neighbor-joining (NJ) analysis of the mitochondrial 12S rRNA gene of

genus Takydromus.
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Appendix 1. Locality of Takydromus wolteri in this study.

Pyeongtaek: Anjung-eup, Pyeongtaek-si, Gyeonggi-do

Ansung: Juksan-myeon, Anseong-si, Gyeonggi-do

Chuncheonl:
Chuncheon2:
Chuncheon3:
Chuncheon4:
Mt.
Mt.
Mt.
Mt.
Mt.

Boeunl:
Boeun2:
Boeun3:
Boeun4:

Boeun5:

Yeosul:
Yeosu2:
Muanl:
Muan2:

Gangwon National Univ., Chuncheon-si, Gangwon-do
Gangwon National Univ., Chuncheon-si, Gangwon-do
Gangwon National Univ., Chuncheon-si, Gangwon-do
Gangwon National Univ., Chuncheon-si, Gangwon-do
Songni, Songnisan-myeon, Boeun-gun, Chungcheongbuk-do
Songni, Songnisan-myeon, Boeun-gun, Chungcheongbuk-do
Songni, Songnisan-myeon, Boeun-gun, Chungcheongbuk-do
Songni, Songnisan-myeon, Boeun-gun, Chungcheongbuk-do

Songni, Songnisan-myeon, Boeun-gun, Chungcheongbuk-do

Nam-myeon, Yeosu-si, Jeollanam-do

Hwayang-myeon, Yeosu-si, Jeollanam-do

Mangun-myeon, Muan-gun, Jeollanam-do

Mangun-myeon, Muan-gun, Jeollanam-do

Naju: Naju-si, Jeollanam-do

Yeongam: Samho-eup, Yeongam-gun, Jeollanam-do

Gokseong: Ip-myeon, Gokseong-gun, Jeollanam-do

Andong: Namhu-myeon, Andong-si, Gyeongsangbuk-do

Hapcheon: Yongju-myeon, Hapcheon-gun, Gyeongsangnam-do

Gijangl: Gijang-eup, Gijang-gun, Busan

Gijang2: Gijang-eup, Gijang-gun, Busan

Jejul: Jocheon-eup, Jeju-si, Jeju-do

Jeju2: Jeju National University, Jeju-si, Jeju-do

Jeju3: Jeju National University, Jeju-si, Jeju-do

Jejud: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do

JejuS: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do

Jeju6: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do

Jeju7: Nuun-oreum, Aewol-eup, Jeju-si, Jeju-do

Jeju8: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do

Jeju9: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
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Jejul0: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do
Jejull: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do
Jejul2: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do
Jejul3: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
Jejul4: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do
Jejul5: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
Jejul6: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
Jejul7: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
Jejul8: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do
Jejul9: Nuun-oreum, Aewol-eup, Jeju-si, Jeju-do
Jeju20: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do
Jeju2l: Jeju National University, Jeju-si, Jeju-do
Jeju22: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
Jeju23: Geomun-oreum, Jocheon-eup, Jeju-si, Jeju-do
Jeju24: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
Jeju25: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
Jeju26: Saebyeol-oreum, Aewol-eup, Jeju-si, Jeju-do
Seogwipol: Topyeong-dong, Seogwipo-si, Jeju-do
Seogwipo2: Gapa-do(island), Daejeong-eup, Seogwipo-si, Jeju-do
Seogwipo3: Gapa-do(island), Daejeong-eup, Seogwipo-si, Jeju-do
Seogwipo4: Topyeong-dong, Seogwipo-si, Jeju-do
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Appendix 2. Nucleotide sequence alignment (446bp) of the mitochondrial 12S rRNA

gene of Takydromus wolteri in Korea. See Table 2 for abbreviations.

Preongtack TGCCCACAACCICTAAAAASAATTTTEEAGCASACATT AGSCACCAC T AATCTG:
HapCacor
Yoozul

Muanl
Jejulz e
Muanz
Jojgul ST
JojuT o T
JojulS
Goksoong

Yooz 020909090 O . % 1B W 8 W E OB o
Jojuld W W T L T
Jojuz Wy W T e

Nalu @ R OB me s
SCOUWIEGL ® . ... e e g |
Jejuls ¢ ™. .. ... ... ... ....... . . T
ScogwiFele, T .. ... ... .. ... ... B8 .
Yoeongar = 0 & .. .
Joejie . & .. .
Jejul(e ... ... .. .. . . o
JOWEe," 4 .. ... ... ... B
fefe™_ L ayeiwiN e N DT 0
JOJUoW 09090900 ... ... .S SR .../
Jejus oL A R e . ...... . ..
JojuZZ Lo AR R D
JOJUTH 0 ... S ... /...
mpeeiie A . e ... /.
Jojuls o BT e oL
L_iouns; NN §  BF TR TN 0
Jojuf 0 L. . BN SRR B AT S
Seodvigls 000000 .. I SRR SRS D
Jeerl 0 L. RE e - ....-..... |
Jojud A L R A N SN N . S
Jojub AU & WL e § e ) W DEaN 000000 A

JojuzZe . ©. 4. T i .
[y 10 1 £ TR . 5 T (. .. T L
Jejuz0 L T L e
Joju2s W ... TSSSsaaees .
Jejus el ... G
Gijangz 20 ‘R L L
Mideng = JFaE 0 WS T L B N
Gijangl 2 020TW s W N AN, . BRywm
Chranchcond
Boount
Chrancheon3
Boound
Anzung
Chrancheon?
Chrancheonl
Boouna
Boounz
Boounl
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Appendix 2. Continued

Prcongtack
Hapeason
Yoooul
Muanl
Jojulz
Muanz
Jejul
Jeju?
JojulS
Goksanng
Yooouz
Jejuld
Jojuz . . R TRaes & W O B AN
Nafu . SR W L.
Scogwipcl @ e R . R,
Jejuls e W ... .Y
Scogwipcd W e . W .. ..
Yeongam
Jejudy w0 L. L k. R
Jejulleee _* . .............. .. ... .... ... ............
Jojulse & 0 oL L. . B DR,
Sgaguir™® 0 ... D
Nlahicy [ G
U NI N G SN 000 (A
Jojue2® oo 0 A SRR R E
NCH LT A e N 00
gesieal 00000 BT B L ... .
Jejuld 00 L. R . ........ . ...
S 0909090 BN AT T ... .
JoduGes 000 OB S RRREET ... .. ..
efaaliital CONNE B A e LT 0000
Jojmll® 00 ... . SRR G RS NS [
Jijge 0000 W 0 ... . U
JCJjubh e ... .. AR .. s eoan-oa - N .-
JejgeErT & 0 .. WM. .. 8= . BR B ... .
Jojulc oLl U AT L e sl Tl DI 0
Jeju20 oL RAL L L Wiy . EE
N Caly 15 12AC S T I = T
Jejus L e s ol
Gijangz 02090 s .. ... ... .. TSRSETC O
Mndong 02 .
Gijangl 20 A . .. ... ... ... ... W W
Chanchicond @ aaplll . CeEm. . @ .. W
BoounS
Chrancheon3
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Anzung
Chrancheon?
Chrancheonl
Boouna
Boounz
Boounl
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Appendix 2. Continued

Prcongtack TAGTACTATARSGICTGETTAATTTCETGCCASCCACT 3C3GTTAT ACIARAMG
HARCASTN
Foooul
MUuanl
JoJulZ o
MUATIZ
Joaul
Jeina7
Jojul9 L ammlt i Rt
GoOKSanng e e
Yeosuz 0 L ... E % FN 8 N .
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Appendix 2. Continued

Prcongtack ACEGCETAAAATETGAC TASASATGCACCTAT TAARAGTACTTAMACCTACCGEC
HARCASTN
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Appendix 2. Continued

Prcongtack CAAGGGETAAGSAAAACCANCT AAANTSCT T TAATATAGTACCCT TGAATTCAL
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Foooul
Muanl G
JoJulZ o
MUATIZ
Joaul
Jeina7
Jojul9 L ammlt i Rt
GoOKSanng e e
Yeosuz 0 L ... E % FN 8 N .
Jequld L4 .. % . W . ... L 8 F RN 8§ B & . . . ...
Jojuz . . R TRaes & W O B AN
Nafu . SR W L.
Scogwipcl 4 He ... ... AG. ... s
Jejuls e W ... .Y
Scogwipcd W e . W .. ..
Yeonoogh, W ... ................ . W DL
Jejudy w0 L. L k. R
JedplQeme 2* ... .. ... .. B .
Jojulse & 0 oL L. . B DR,
Sgagwirte 00 ............... 8. . 00 ... Ro..o.oo
Nlahicy [ G
L TN T G BN 0
Jojuzz B

NCH LT A e N 00
gesieal 00000 BT B L ... .
Jejuld 00 L. R . ........ . ...
S 0909090 BN AT T ... .
JoduGes 000 OB S RRREET ... .. ..
efaaliital CONNE B A e LT 0000
Jojmll® 00 ... . SRR G RS NS [
Jijge 0000 W 0 ... . U
JCJjubh e ... .. AR .. s eoan-oa - N .-
Joejger & .. %M. .. B=.. B N . .. L Co
Jojulc oLl U AT L e sl Tl DI 0
Jeju20 oL RAL L L Wiy . EE
N Caly 15 12AC S T I = T
Jejus L e s ol
Gijangz 00 s e . G........... . .
Andeng =0 AN ... G.... ... G........ 4% . W
Gijangl 020 A . ... ... G.... ... G... ol .. . . am
Chanchicond @  soplll - . . e B@E ... @ S . TR
Bocunt 090 F .. wme ... B BN ! B S ¥
Chancheond ... ... @™ B _~B§8 . . . (6] i

Boound G

Anzung G

ChranchiconZ . G
Chrancheonl G

Boouna
Boounz

Boounl

_24_

Collection @ jeju



Appendix 2. Continued

Preongtack AACTAGGAT TASATACCCTACTATGCTAAGCATTAAAC AATGAGSAMLACACCA
HARCASTN
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Appendix 2. Continued
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M. &34 4 Te] 48 e] g

1. A&

2 7] AFo](Sexual size dimorphism: SSD)&= % Aol EGF oA &
AR A dYEeElde 71xAolal dukAl d4olth(Cox er al, 2003). SSD+
g sE oA doluH, iR HFFENAE= F7o & AFS B
THAnderson, 1994). SSD+= WA o8 F717Fe] F A (male-male combat)©]tt $H
of w2k AEloA o] Z AL frelsty] Wil & AAE dFste A
gkl A2 EFA]THAnderson and Vitt, 1990), & - =37Fe] A EfEHH o)
(Shine, 1991), #8212 A &l (Shine, 1992; Olsson et al., 2002)cl ¢]ef A= SSD7} 1}t
Ebtc}. A5 (Berry and Shine, 1980), Wl 5-(Takiguchi and Ota, 2006), =v}¥
(Smith et al., 1997; Pinto et al, 2005)2} 22 3572 SSDo| ths|A = F=8HA
Aol Busa gtk dnkdow
o SgE meer AHA BHu & WEyE HAAR, F8E &S A2 dEA gl

TH(Olsson et al., 2002). F714 o2 Holugl7le] ¥ T2 AT M= oheFst

rlo

wdolE HAFYS w, 7o ¢AKR

it

SSD %Ato] vElbE Ao g Wy vl Qluh(Fitch, 1978; Stewart, 1997).

A

Skt o] A A= &AWl I (Lacertid) =vbil S AR W & (Takydromus)?) <73

A M(T. wolteri)®} O} FZ2 X WN(T. amurensis), %5 &A M S (Eremias)?)

=3
o
o
)

WE. argus) 3F°] MAZT. FAWEHL Foprlo} x| Ho <f 21F 9]

o
f
_OL
kl

21 ©. W (Bhupathy, 2009), == Z QoA A2

P
5
e
Jz
of\
rlo
it
s
o
i
>
=
o)
k1

WA ¥ th(Ziegler and Bischoff, 1999). W gx|wl&e =2 B Aq Az
of AMAslH, fFEkAleE FEFo] F 38F o] XN (Mozaffari and Parham,
2007). =&AWL 1249 A3 ) & (Femoral pores), 4%4¢] <153 (Chin shields), Bt

< HjS/d(Lateral line)o] S o|H, SR Al Ao}, F= &5 (Northeastern
China)7}F#] WAl &Fsta QaL, ofF-2 AW 3 - 48] Mg, 3282 SF
HAS PRI 9o, BAlol, T FEE iR B2 AR giviesix] X

3l 9 THArnold, 1997; Goris and Maeda, 2004). 3 &AW 10-11%2] A<l
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gh=rol]

=,

, 1975; Zhao and Adler, 1993; Chang et al., 2006).
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2. A 3 W

1) A=
=AM &(2008) A AR 887HAIS] A= E, obF =AW 337HAI= Al
Fstn BenSy SEEEFIHTAEAY BRBEn Q= FES A}L43)d

N
A .\
A o |
"\ 38
A
A
[ ]
f A
k. . =
127°—
&
0 40Km
==

1128°

|127“

Figure 6. A map showing the collected sites of Takydromus wolteri, T. amurensis
and Eremias argus used in this study. Solid circles: 7. wolteri, solid triangle: T.

amurensis, and solid square: E. argus.
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Fests g FUolA AFPE 12171 FEI} oflo| A old= 74 T

%, 2008; EW AW Appendix 3; oFFEA|ul:

Appendix 4), &= Aol A=g AN ARESEATH FEISHY S8 A= HAE

Ze]¥ 2~ (CD-15CP, Mitutoyo co)E AF&3ste] 0.01 mm FF7HA 715392

(Figure 7), 2] Zo|(TL)E S8 W zgl7F A5 AY AAE WA= Ak
H

o g45 dFsrles IH9 &

rl

A E Aot = MAE T, A

2 A @ F, FESH S5 24D 1 S FolFAUrh

2] Zo](Head length; HL) : =5 °le] EFEFH 19 7tx 9] A=l
™ 2] F(Head width; HW) : W& FEol Al 7 W2 A 1ke] A
F%o]-g+& Zo|(Snout-vent length; SVL) : F5o]2] EFHEHE E 71X

ol A
712] Zo|(Tail length; TL) : ST FE 78] EFE7-A] A
okthe] Zol(Forelimb length; FLL) : &tbg]7F Al#tE &= FE5H 7Hg 1
wrtete] Mm-S AQg FE7A S A
sltheg] Zo](Hindlimb length; HLL) : Slthe] 7 A& = F25E 7Hg 2

wbete] wES A9 ERAAlel 7Y

Lo

SVl - TL

Figure 7. The body parts of lizard used in the morphometric analysis. SVL:
Snout-vent length, TL: Tail length, HL: Head Ilength, HW: Head width, FLL:
Forelimb length, HLL: Hindlimb length.
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3. 2479 9 nF

Sk FA Mol 3F 0] SVL2 R ¢ - gbel fFoJshAl ApolubA] erkal
(ZAW: df = 1, 86, t = -0.486, p = 0.628; FEH AW df = 1, 71, ¢ = -0.939,
p = 0351, o}F-=A4A . df = 1, 31, + = 0.466, p = 0.640), SVLS A £]3 1}

2] Bl )k oF - F7ke] FEAEA A 7+ Enpu) thokd okAS UERY
A tH(Table 3). =AW TL (df = 1, 47, F = 7.709, p = 0.008), HL (df = 1, 86,

r-{m

F = 8410, p = 0.005), HW (df = 1, 86, F = 11.846, p = 0.001)°] & - 5 Ztol

do

oAl ZFo] WAIRE FLL (df = 1, 86, F = 3.867, p = 0.053), HLL (df = 1, 86,
= 1.600, p = 0.209)> frolgt o]z} glolch EHAA ML TL (df = 1, 69, F
68.789, p = 0.000), HL (df = 1, 71, F = -15.689, p = 0.000), FLL (df = 1, 71, F

o9

= 10.592, p = 0.002), HLL (df = 1, 71, F = 21.193, p = 0.000)¢] & - 53k -
o]3t ZjolE ®J oL, HW (df = 1, 71, F = 2.103, p = 0.15)ol A= 93 =}
ol 7} At} ol F-=AA WS TL (df = 1, 24, F = 9.500, p = 0.005), HL (df = 1,
31, F = 9422, p = 0.005)°] & - 3toll fro]skAl &Fo] WkAIwE, HW (df = 1, 31,
F

2277, p = 0.142), FLL (df = 1, 31, F = 3.998, p = 0.055), HLL (df = 1, 31,
3.678, p = 0.065)> & o]zt U =AWl TL, HL, HW, 374
AWe] TL, HL, FLL, HLL, oF#=4A%W¢ TL¥ HL, &5 T3 o] ARG
210 2 ek th(Figure 8).

F

>
)
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Table 3. Morphometrical measurements (in mm) and statistical analyses (¢ - test or ANCOVA) of three species of adult lacertid lizards.

Mean + SE above range (in parentheses), n: sample size. See Figure 1 for abbreviations.

T. wolteri Eremias argus Takydromus amurensis
Males Females p - value Males Females p - value Males Females p - value
43.03 = 0.90 4227 £ 1.33 48.68 + 1.56 46.64 + 1.48 50.66 + 1.37 51.73 £ 1.46
SVL (21.01 - 57.68) (25.16 - 58.27) 0.628 (32.34 - 63.73) (31.13 - 63.72) 0.351 (41.97 -56.42) (39.61 - 64.87) 0.640
n = 48 n = 40 n = 32 n = 41 n =11 n =22
110.30 = 3.13 102.89 + 4.40 63.35 + 2.34 52.16 + 1.63 120.94 + 5.95 104.98 + 3.81
TL (72.78 - 152.16)  (70.84 - 144.70) 0.008 (42.39 - 86.09) (36.42 - 71.55) 0.000 (100.94 - 151.08)  (84.29 - 133.6) 0.005
n =29 n =20 n = 31 n = 40 n=2_8 n =18
10.47 + 0.18 10.05 + 0.21 12.24 + 0.43 10.76 + 0.33 12.53 + 0.34 11.62 + 0.26
HL (6.57 - 13.27) (7.10 - 12.80) 0.005 (8.84 - 18.99) (5.95 - 14.6) 0.000 (10.31 - 13.93) (10.01 - 14.02) 0.005
n = 48 n = 40 n =32 n = 41 n =11 n =22
6.73 + 0.98 6.42 + 0.13 7.42 + 0.30 6.82 + 0.20 7.68 + 0.23 7.49 + 0.17
HW (4.03 - 7.95) 4.56 - 7.77) 0.001 (5.39 - 14.16) 4.97 - 9.92) 0.151 (6.08 - 8.55) (6.38 - 9.22) 0.142
n = 48 n = 40 n = 32 n = 41 n =11 n =22
15.59 + 0.31 14.93 + 0.42 16.50 = 0.50 15.18 + 0.41 16.73 + 0.53 16.03 + 0.34
FLL (8.57 - 19.86) (8.73 - 19.62) 0.053 (11.74 - 22.29) (10.45 - 20.92) 0.002 (14.33 - 20.40) (12.20 - 19.17) 0.055
n = 48 n = 40 n =32 n = 41 n =11 n =22
21.47 £ 0.47 20.60 £ 0.73 25.69 + 0.80 23.11 £ 0.66 2348 + 0.86 22.63 + 0.48
HLL (10.34 - 29.04) (11.05 - 38.21) 0.209 (16.22 - 32.73) (17.55 - 31.34) 0.000 (18.35 - 28.71) (16.97 - 26.49) 0.065
n = 48 n = 40 n = 32 n = 41 n =11 n =22
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(a)

HL

(b)
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FLL
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R2=0.77
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Female:y=0.20x+1.42
R?=0.79
0%
O
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SVL
®
o ®
Male:y = 0.30x + 1.85
R*=0.89
. Female: y = 0.26x + 3.10
R*=0.86
0
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Figure 8. Relationships between SVL and other body characters in Eremias arugus

(a, b, ¢, d), Takydromus amurensis (e, f), and T. wolteri (g, h, i). Solid circles and

dashed lines:

abbreviations.

male,

open circles and dotted lines: female. See Figure 7 for
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(c) 34
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Figure 8. Continued.
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Figure 8. Continued.
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Figure 8. Continued.

GFA AW} 3F QoA FA v Pols Gn
AAWe vlee] Fx Atk $70] dRnt vzt B A G W=

Qw4 o] th(Huang, 1998; Ji et al., 1998; Molina-Borja et al, 1998). W27} & <

)
wy
32
o
=2
Fd
)

AL & oA ALY HANAME F2lst7] wZoll(Andersson, 1994), ] Y il

e Ade AT & Aok 227 MEe] FAL H = 5

TR
o] YetUH, o]e} 2 Aoy A A AEE AAAFES 7Y (Manzur
and Fuentes, 1979; Heiseg, 1993). TH 2} dA > AHS 9t o= ol 3l

NE Zol2 M, Aaer o 2 Wgs A4 $AS $A} vwnstd o

A2 T HAle] o] e ouUAE &3aly] uji-o]th(Fitch, 1981; Nkosi, 2004). <

5 59, T septentrionalis G 2 AFo=2 Q3 & v v A A 5H
2 b & 97l el SVLe A4S A8 el AL S sAR, AN
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= vl 348 4] YEbdTH(Zhang and Ji, 2000). ¥ there] 71 mwb
o] wvlateE F¢ dAlSs B 2 At fdeom FAFZI A7 Wil
(Svihla, 1942), |7} ¥ & 3 F3lo] & 4AH 9 HEy, & e 5725
o7 ¥4 Qo] B} f2 3 th(Herrel et al., 2001a, b; Li et al., 2006). 3=

A AR 3F oA mulAle] o] Ao By Qom Fol A

-

4
o

U

O

Y5 o] Skt X3} 352 SSD

& @] s}ly) LEHE—Oﬂ(Figure 9), o]¢} 2 ww

Figure 9. A photograph of male Takydromus wolteri biting by the flank of female

during the mating.

(o

nejdo] AAl FAMFolA bAoA o]go] yEhE F9lol,
o2F AR F 3T A= A AHoldd o] YEFS T Phrynocephalus viangaliiol X =
Zlol mel Aot ¢hzlel ae] Zolru mwmE AFAES Uetwe=d, ol oA
=]
o}

EAoZ #do]l Q17| wEo|th(Zhang et al, 2005). ©]X
— 38 —
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A gk, e AAMMIAR T septentrionalis (Zhang and Ji, 2000), T.
hsuehshanensis (Huang, 1998), E. brenchleyi (Xu and Ji, 2003), E. multiocellata (Li
et al., 2006)°l A= =}o]7F f1Qlth SSDE AAZF @ oF - o AE =)o wE
W2 JFEo] ZolE Holy] e Z=rpflolME HglEo] & Foz UdA
2 TH(Cooper and Vitt, 1989; Hews 1990; Mouton and Van Wyk, 1993). o]&% o =2
FZle] AAE Adee] Axz o7t 31 dAls, 4 Ade] Az 4Rl o
g7t & FAS HEIHCox et al, 2003). Ze} F AEgte A 9FA Y
AR ApolZ Qe AR AE = vk FRo] AEnES S AdYEoA=
A FA A71E F7HA 7= 8<90°] HI(Lin and Ji, 2000), A28 E= g )
o] A717k & @Al AdEEoA= AL 4R AV|E FT7HT7I= adle] dn
(Ji and Du, 2000). &2 5Aclv 1 Fo] A A wet + dEge] T8 %
7F AARH7] WZel ol& dtefstr] A= FA e FAolv ¢bZlel SVLI
litter size®] Aol Q= A T3 T2 A AR7F st 2y AF7HA
g4k FAWF 350 g AT AR= wd v QU] wEel g
A 3t AEstA A7 o] Fojxivtd, off Fh=rat X W e] SVL]

M= SSD7F AZA EAd dE GAE olfE ABE 5 dS Aol
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Appendix 3. Morphometrical measurements of Eremis argus in this study. See Figure

7 for abbreviations

Morpometric character (mm)

No. of specimen

S SVL TL FLL HLL HL HW
EA001 M 42.57 — 6.27 9.96 14.47 22.50
EA002 M 47.48 54.95 7.17 11.23 16.80 24.07
EA003 M 47.58 53.37 6.43 11.63 16.20 23.18
EA004 M 60.83 65.83 8.52 13.17 19.77 30.80
EA005 M 60.57 68.88 7.95 13.24 18.34 30.27
EA006 M 61.31 68.60 8.20 13.48 18.66 27.77
EA007 M 49.25 55.97 6.53 11.14 16.00 25.65
EA008 M 55.71 64.43 7.33 12.98 18.02 27.31
EA009 M 47.11 55.05 6.00 10.70 16.73 24.01
EA010 M 42.52 50.08 9.92 6.80 15.61 21.63
EAO011 M 45.48 44.88 5.90 9.44 12.66 18.83
EA012 M 44 .86 44.82 9.86 5.95 14.66 19.57
EA013 M 44.05 50.07 6.17 10.43 14.95 21.50
EA014 M 34.47 36.58 4.97 8.60 12.19 17.55
EA015 M 59.20 69.12 7.91 12.87 18.53 27.73
EA016 M 41.82 49.77 6.64 10.32 14.40 21.37
EA017 M 39.54 41.41 5.40 9.58 13.03 19.84
EA018 M 34.52 42.18 5.39 8.70 12.39 18.20
EA019 M 41.85 45.89 5.81 9.28 13.39 20.70
EA020 M 40.17 46.24 5.82 9.48 12.86 19.28
EA021 M 58.84 64.26 7.63 13.27 18.55 28.11
EA022 M 40.99 47.00 5.92 10.28 15.08 18.22
EA023 M 59.11 71.55 7.81 13.66 20.92 31.34
EA024 M 43.96 49.45 6.46 10.51 14.48 21.14
EA025 M 37.76 43.22 5.45 9.44 13.70 18.71
EA026 M 41.91 49.67 6.50 10.78 14.27 22.26
EA027 M 40.52 48.48 5.91 9.59 12.20 22.50
EA028 M 41.16 45.81 6.42 10.08 12.26 21.37
EA029 M 63.72 70.45 7.99 14.10 19.79 29.51
EA030 M 35.85 37.60 522 8.80 12.05 18.39
EA031 M 38.09 42.21 5.44 8.95 12.59 20.15
EA032 M 52.87 61.48 8.22 12.55 16.04 26.71
EA033 M 54.60 62.59 8.02 13.27 15.64 25.23
EA034 F 58.28 53.31 8.56 13.93 18.51 28.98
EA035 F 59.28 66.45 8.57 14.60 17.56 28.94
EA036 F 35.60 40.80 5.53 8.44 12.04 18.39
EA037 F 63.46 53.98 8.43 13.79 17.48 28.15
EA038 F 36.82 42.28 5.82 9.22 13.81 21.06
EA039 F 31.13 36.42 5.23 8.22 10.45 17.76
EA040 F 39.05 45.70 6.08 9.72 12.51 19.61
EA041 F 38.55 45.60 6.21 9.16 12.81 19.13
EA042 F 63.55 84.17 8.82 15.71 20.87 31.68
EA043 F 55.70 67.13 7.23 11.92 18.79 28.41
EA044 F 61.75 75.50 8.49 14.95 21.20 29.50
EA045 F 49.30 61.88 7.21 11.82 17.13 25.92
EA046 F 32.34 42.39 5.39 8.84 11.74 18.06
EA047 F 44.97 54.87 6.70 11.40 15.68 24.71
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Appendix 3. Continued

Morpometric character (mm)

No. of specimen

S SVL TL FLL HLL HL HW
EA048 F 42.86 51.57 6.29 10.11 14.66 22.93
EA049 F 59.51 84.06 9.08 14.33 17.83 30.02
EA050 F 63.22 80.75 8.81 14.77 22.29 30.80
EA051 F 42.01 53.63 6.21 10.29 14.91 23.67
EA052 F 54.22 73.96 7.96 13.62 19.00 30.52
EA053 F 38.63 47.68 5.64 9.62 13.76 20.05
EA054 F 37.93 44.58 5.40 9.48 12.43 19.36
EA055 F 52.98 69.28 7.78 12.96 15.67 28.98
EA056 F 41.14 50.64 5.96 9.80 15.22 16.22
EA057 F 42.26 53.73 6.44 10.87 16.47 23.05
EA058 F 35.96 — 5.88 9.44 12.44 19.57
EA059 F 51.58 66.03 8.53 12.58 16.50 27.85
EA060 F 39.26 51.72 6.66 10.36 13.61 22.00
EA061 F 44.95 54.14 7.35 11.81 15.68 25.33
EA062 F 63.73 86.09 9.01 15.52 22.21 32.07
EA063 F 44.17 55.60 6.08 11.16 16.50 24.10
EA064 F 52.07 65.79 7.43 12.41 17.86 26.66
EA065 F 54.63 78.5 14.16 18.99 18.02 28.89
EA066 F 44.44 54.29 5.88 10.72 14.92 22.58
EA067 F 56.48 79.48 8.67 14.62 18.68 31.96
EA068 F 57.79 75.81 8.56 15.27 18.17 30.86
EA069 F 55.97 78.43 8.92 15.70 18.82 32.73
EA070 F 39.70 53.69 6.07 10.83 13.47 23.06
EA071 7 44.73 5491 6.70 10.67 14.19 23.54
EA072 F 43.81 55.87 6.68 10.74 14.56 23.82
EA073 F 46.12 57.78 7.29 10.46 14.68 23.10
EA074 F 37.76 43.22 5.45 9.44 13.70 18.71
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Appendix 4. Morphometrical measurements of Takydromus amurensis in this study.

See Figure 7 for abbreviations

Morpometric character (mm)

No. of specimen

S SVL TL HL HW FLL HLL
TA001 M 54.92 90.75 10.81 8.12 16.05 22.23
TA002 M 49.91 102.62 10.65 6.79 15.99 22.05
TA003 M 53.61 121.08 12.51 6.4 16.42 23.9
TA004 M 64.87 — 11.28 8.29 16.51 23.52
TA005 M 50.47 = 10.55 7.43 16.03 21.79
TAO006 M 49.52 103.72 10.7 6.94 16.35 21.23
TAO007 M 59.12 122.06 11.48 7.67 16.59 25.11
TA008 M 56.25 105.52 11.2 7.22 15.84 23.18
TA009 M 58.48 — 13.23 9.22 19.01 25.7
TAO010 M 52.42 132.7 13.55 8.25 16.22 24.41
TAO11 M 60.94 99.31 14.02 8.18 19.17 26.49
TAO012 F 52.64 127.89 12.3 7.91 17.27 23.54
TAO13 F 52.58 99.43 12.39 7.32 15.51 22.12
TAO014 F 423 84.29 10.71 6.38 12.2 19.44
TAO15 F 59.09 T 13.34 8.45 17.46 25.11
TAO16 F 49.39 105.93 10.43 7.01 16.2 21.82
TAO017 F 47.11 104.17 10.89 7.23 15.54 21.84
TAO018 F 43.23 94.57 10.46 6.76 13.77 20.65
TAO019 F 42.54 91.19 10.01 6.67 14.73 20.02
TA020 F 39.61 85.3 10.5 6.45 13.83 16.97
TA021 F 42.4 85.46 11.21 7.2 14.8 21.57
TA022 F 56.71 133.6 13.36 8.8 17.1 25.08
TA023 F 51.44 128.01 12.24 8.42 17.18 23.17
TA024 F 51.18 109.22 13.93 8.28 20.4 28.71
TA025 F 53.5 N 11.86 7.79 14.33 26.14
TA026 F 4221 100.94 11.09 6.88 15.19 20.88
TA027 F 52.38 110.3 12.25 8.28 17.04 22.71
TA028 F 41.97 111.79 10.31 6.08 14.78 18.35
TA029 F 56.42 = 13.78 8.55 18.36 24.15
TA030 F 50.46 i 12.69 7.63 16.05 22.52
TA031 F 52.96 137.76 13.38 7.6 17.34 22.89
TA032 F 53.84 151.08 13.38 7.92 15.82 22.28
TA033 F 50.93 118.45 12.89 7.04 17.55 26.5
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2. A4 2 B
1) 2AHA A&

AF w3680 49 ego] BEa=, o % B Aye WAl A
[OJE= NN x]z

& AFE AFA ofEdy BA YA SHH(Figure 10), % 519m, WA

s
oF 500m'e] E-gFstAbA ol th(Al T, 1997). MHEELS EQ] 33° 21' 49", 57

126° 21' 27"S TAIO & FA Zo] 910m, H& Zo] 860molH, AAHE T o
2 A& 5F%2 AMAY AAF W7t gdsty dEA o] fiiEela, ¢y}
&L O Al H]§] FAF WE7F s 2AYE o] Fa Ak
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= S0N
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’_\\\ﬂn\ 10Km

Figure 10. Map showing location of Jeju island, Korea, and of Saebyeol-oreum
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Figure 11.
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Figure 12. Annual variation in sunshine duration, temperature, precipitation, and
relative humidity during study period at Kosan-meteorological observatory, Jeju Island,
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Figure 13. Research course in this study on Saebyeol-oreum.
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HhERE Flol T § 48 (Terrestrial) Erblo] At W7leke e AAsh 184
ere lAlskel Witwk Al o) FEel Aolzk glof, A olB

T2 ¢+=tH(Dodd, 1933; Borges-Landaez and Shine, 2006). W7} Aoy S 43

# e AR FE GG A2us] A8 MsA WED 2EE 7
g Agetga, meh msh s A RaE dusgon, 49 § AW 29

T ¥HE 2282 ANSTH
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Figure 14. The numbering system in toe clipping lizards. Adapted from Twitty(1966).
A. The numeral assigned to each digit. B. Individual numbered 1937.

ZF& A2 SPSS (Statistical Package for the Social Science) ver. 12.0= ©]-&

IR, FoTTE 0058 7|+ 2 AT ol s A= deetA dAd A
2FE319 oW, MapSource (Ver. 6.8.0, Garmin co.)E ©]-&3F] A& 7A4ksh
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3. 2479 9 nF

AMEeFAA F 52970218 E3sto] AAl 271E AL HAE FAS
R, T F ATRAGA: 21, 4 2007 AEEY HAY AFEAN AEHES
8.9%°]l =, ol= tE < (Rutherford and Gregory, 2003)°l42] ¥ 34
(Elgaria coerulea: 27%%} Eumeces skiltonianus: 25%) Rt} St %]
Atz AT AGo] Mk EXhl7] wLol A% Zupel &AWl ol
7He A wol WA @don, F3 2 FeofEo]l B AN o ¥

M (hand capture)®] A3 &o] Fol W AxFeS ekt Aol Az

< g,
% gl YA @ e AEFAL 16m ol TH(Table 4). AEE B

M Am=47)¢] o572+ 50.51 + 17.16 (Mean = SE)°]SlaL, 1 z}zjol A thA]
AE NAFE HAd 583mE olEste Ao YEtRgth AXEF H© 470A F 8
HA(17.0%) 5ol 50me]d ol & sk i, YA 39/HAES 1 o|ste] AgE olF
3k THFigure 15). A Ao 3 ZAA(No. 55)= 169€0] At Fo AEE =HUS
] B3} 3mytol] o]FdtA Fskrh B2 169Y Fot 2 Aol A 3myol o]E3d
A Gthe on= ol A RE 169 0] AHe ok We] wipx] eFi Ao
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Table 4. The captured date, interval, movement range, and body size of Takydromus

wolteri
No Sex dates of interval(day) movement range(m)
1st 2nd 3rd

002 F Apr. 12, 2007 Jul. 31, 2009 841 20
003 F Apr. 12, 2007 May 4, 2007 - 22 13
004 F Apr. 12, 2007 Apr. 15, 2009 - 734 583
008 F Apr. 12, 2007 May 28, 2007 - 46 32
010 M Apr. 12, 2007 Jul. 4, 2007 - 83 538
018 M Apr. 19, 2007 May 4, 2007 - 15 15
020 F Apr. 19, 2007 Jun. 20, 2007 - 62 41
024 M Apr. 19, 2007 May 4, 2007 - 15 6
027 M Apr. 19, 2007 May 4, 2007 - 15 3
034 M May 3, 2007 Jun. 5, 2007 - 33 10
035 F May 3, 2007 May 4, 2007 - 1 24
037 M May 3, 2007 May 4, 2007 - 1 11
039 M May 3, 2007 May 5, 2007 - 2 8
042 F May 3, 2007 May 4, 2007 - 1 3
050 M May 3, 2007 Jun. 13, 2008 - 407 143
055 F May 5, 2007 Oct. 19, 2007 - 169 3
063 F May 4, 2007 Jun. 30, 2007 - 57 32
076 F May 4, 2007 May 5, 2007 - 1 8
123 M May 5, 2007 May 5, 2007 - 0(3H) 8
134 M May 5, 2007 Jun. 20, 2007 - 46 243
140 F May 3, 2007 May 4, 2007 May. 5, 2007 1,1 6
150 M May 17, 2007 Jul. 4, 2007 - 48 17
164 F May 28, 2007 May 28, 2007 - 0(3.5H) 3
204 F Aug. 16, 2007 May 08, 2008 - 266 28
227 M Oct. 19, 2007 May 06, 2009 - 565 33
301 M Apr. 8, 2008 Apr. 28, 2008 - 20 4
313 F Apr. 28, 2008 May 21, 2008 - 23 18
314 F Apr. 28, 2008 May 8, 2008 - 10 97
320 F Apr. 28, 2008 May 8, 2008 - 10 12
325 F May 8, 2008 May 14, 2008 - 6 56
329 M May 8, 2008 May 14, 2008 - 6 14
330 F May 8, 2008 May 8, 2008 - 0(6H) 3
332 F May 8, 2008 May 14, 2008 - 6 11
355 F May 14, 2008 May 30, 2008 - 16 101
357 M May 14, 2008 May 21, 2008 - 7 4
360 M May 21, 2008 Jul. 09, 2008 - 49 11
368 F May 21, 2008 May 30, 2008 - 9 4
398 F Jul. 29, 2008 Apr. 8, 2009 - 253 13
416 M Sep. 25, 2008 Apr. 8, 2009 Apr. 29, 2009 195, 21 4, 8, (16m')
437 M Apr. 8, 2009 May 6, 2009 - 28 33
440 F Apr. 8, 2009 May 6, 2009 - 28 7
461 M Apr. 15, 2009 Apr. 29, 2009 - 14 11
479 M Apr. 29, 2009 May 6, 2009 - 7 120
480 F Apr. 29, 2009 May 6, 2009 - 7 6
481 M Apr. 29, 2009 May 6, 2009 - 7 4
485 F Apr. 29, 2009 May 6, 2009 - 7 3
509 F May 6, 2009 May 27, 2009 - 21 3
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100m

Figure 15. Movement range of Takydromus wolteri. We measured the shortest range,

straight line, between points of the first and the subsequent recapture for each

individual.
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Table 5. Movement range of Takydromus wolteri in Saebyeol-oreum, Jeju Island

No. of Movement range
Group o 4 df p
individual (Mean = SE)
Male 21 59.29 + 27.31
0.455 45 0.652
Female 26 43.46 = 22.19
Male (duri i 13 18.54 + 8.74
ale (during spring) 0532 27 0.598
Female (during spring) 16 24.88 + 8.01
Tail-complete 24 39.46 + 22.41
. -0.655 45 0.516
Tail-loss 23 62.08 + 26.41

FZm = 21)9 olE AT HIFL 5929 + 27310123, AF(n = 21)S 4346 +
— 52 —
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2220019 em, F e o= Fou| g Ao]E Ho|A &= FUTHr = 0455, df =
45, p = 0.652). ARt o ® FFo] 4 HT 1] HWo] olFste Aor delA 3

2 ATATNAE G5 ols AN E A7t fle
Ao vetged e dF FollA % ztol7t glvka B g vb 9l vh(Rutherford

and Gregory, 2003). dHtd o2 Zupulif= WA 7]o] &5o] 7bg &dsiA dof

A 9H(Turner et al., 1969),

1}7] wji&-oll(Stanner and Mendelssohn, 1991; Vernet et al., 1998; Ibrahim, 2002),
Aol s AU M SES o= FHAL I 5Y) A7l AE
" d2lm = 1% 20 = 13)& AEste] ol FAE vas] BEARE F A
G el Folgk 2ol & HolA FhTht = -0.523, df = 27, p = 0.598). mpA| =}
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g 7} A = 24)E ¥ 03
BgAul A F Aok ol E Fo3k ol gle Ao® Yelutthe = -0.655,
df = 45, p = 0.516).

EG4AWE ALF, W57, 2717 & ZrpiFel 2 gE 9E5R oEA
2 (Table 6) Bt} #-2 Zo2 Uetut 3ol dwbxog Mgkl Q=
ZAdEe A A5 FAAR ALEHAY At o5 ®
oltt. AWML olF AT WS FHtow, A Y} T2 EH A

dzst7] mZel &tee] WAl JAEdy DX HE S

rlr
N
12

N

Table 6. Approximate home-range size of selected groups of reptiles in square

meters. (Source: Modified from Pough er al, 2004)

Group No. of Species Range (m’) Median (m°) Source
Turtles (Freshwater) 8 500 - 210,000 4,000 Schubauer et al., 1990
Snake (Colubridae) 17 9 - 210,000 6,500 Macartney et al., 1988
Snakes (Viperidae) 6 800 - 60,000 4,900 Macartney et al., 1988
Lizards (male) 15 12 - 20,000 730 Turner et al., 1969
Lizards (female) 10 15 - 1,000 450 Turner et al., 1969
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2. A2 A &g
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