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Table Legends

Table 1. Individual information, morphological characteristic and mitochondrial cytochrome

b (Cytb) haplotype of Laticauda semifasciata captured in Korea. ceeeeeeesesesesesesnes 8



Figure Legends

Figure 1. Captured locations of 12 sea kraits at Jeju Island and South Sea of Korea
between Aug 2015 and OCt 2016 ..................................................................................... 3

Figure 2. Laticauda semifasciata caught at Aewol-eup in Jeju Island on 17 Sept 2015. The
dorsal (A) and Ventral (B) SideS. ..................................................................................... 7

Figure 3. Laticauda semifasciata caught at Aewol-eup, Jeju Island, on 17 Sep 2015. The
frontal (A), dorsal (B), lateral (C), and ventral (D) surfaces of the head. - 7

Figure 4. Maximum likelihood tree of 16 Laticauda semifasciata (12 collected in Korea and
4 in Taiwan) with 11 Laticauda snakes based on partial mitochondrial cytochrome

b sequence data. 3 Hydrophis species are used as an outgroup. ceeeeereeseeesresseeeeees 9

Figure 5. Haplotype of the partial mitochondrial cytochrome b gene of Laticauda
semifasciata collected at Jeju Island and South Sea of Korea matched with the
haplotypes in Tandavanitj et al (2013b) ........................................................................ 1 1



I. A <

AR Z HZF 747 SA43FFETD oly g (Reading et al, 2010), i< I
et al., 2007; Rasmussen et al., 2011a; Lillywhite and Brischoux, 2012)°ol %= B %1 Q). sfF u=
oA FH AYPeclers 7IFHsE, sficte] iy 4 o, HE 55 51 D}(GBRl\/[PA
2012). o] T 71$WEE 1% fdre] AsH At wake G gt =3 s webA
2 RAM sUSEFEL HAWYY, FRE Exdie s nz Ao HU °‘D}(T1ttensor et

, 2010; White et al., 2010; Fossette et al., 2012; Brischoux et al.,, 2016). sj%lA s F= w2 7|4
C—4 Ay F-43 kAl el B3l gokd SEatold 2 &4z dth(Kobayashi et al., 2011; Lane
and Shine, 2011; Han et al., 2012; Dong et al., 2012). SIFAEE T =2 HE 7] A3 vfgASE,
virpol ol S tEo] oAl s YTE Rl viekill GA] AEHH 0w Aol AV By
9l tH(Hamann et al.,, 2007; Goiran and Shine, 2013; Lukoschek et al., 2013). L#]1} wjtpwle] = A
ek BEHS, AESHY B4, A EA, MAT TR, L78E AAA 54, FAA 938 T
s AR7F A ]O}ﬂ(Hamann et al, 2007), vt el AE =533 NATLES 2] 93 FAH
A AFEES] el Mg ”FHO]D}(GBRMPA, 2012). ol wel el = nirhol A M AskE 23

sEOIA WEEEd viokile] FX JheAddl did #Alo] mopAaL e AFolAwh AA7EA] =
iopde] gk A s g 3 ”%“’]D}.

AAA g of 250F 9] sFF7F ol FE ubrhiERt ofyet with Fwiol FX]of FA 3 A
A A A AR th(Neill, 1958). o5 & Hol&sS X33t AL gifEs vittolA Bul= &
Al FEjA, A Aoz gt A&d BEs M Y dFFEE oF 7059 v (Scanlon
and Lee, 2004, Rasmussen et al., 2011a; 2011b; 2014; Sanders et al., 2013a; 2013b; 2014; Gherghel et
al., 2016, Heatwole et al. 2016), 7&° A& 18 i 1F° vitto] ol (A cristatus)7t €& A Atk
(Motani, 2009). witp¥le  AAuprplol 3} (Subfamily Hydrophiinae)$t  Zwhth# o} 2 (Subfamily
Laticaudinae) & W = RE vl ES B4 olsdd FElstes Welsh Alzw J43 ngs
zZr=t}H(Gingerich et al.,, 1994; Thewissen et al, 1994; Fish, 1996; Rommel, 1999). thy-i¢] %A ujci=
o= AJ&Afo] i FEE vithel A Hujw ol WEj S sta o] A& et wivEo] A
H3EE 5 gt o H$3 25S 7M1 vk(Dunson and Dunson, 1973; Lillywhite, 1991).
Tutepolt= §A ¢ vithE BF ol&dte I1woE, S il Eodge] 95 et o]
HslatA] &= 5 SAdA dEetr] 98 SAE 7FAAL A tHGreer, 1997). vtk ES ol v} FF
okl H-E vubrl vHGulf of Panama)ol ©]2i+& Q=dy el o] Ao, oldd A G x5
(Smith, 1926; Dunson, 1975; Gopalakrishnakone, 1994, Rasmussen and Ineich, 2000; Rasmussen et al.,
2011a), 53] QI=UAjole} o5 &5 st Ao 7 vhekgk nprhiio] A 2skar lth(Dunson, 1975;
Heatwole, 1987; Heatwole et al., 2005). 3}A] gk g AJo} P2 S|t ol g7} P& &, wd W= A=
WA 7] E0] i (Shannon, 1956; Visser, 1967; Gill, 1997; Kharin, 2009). ©]2} & 2| oA A F]
= Atele W =8, slFE Bt o]k BAOA A WHAE HAUAY, HE so8 <ty
MAA S olgetd s A2 FFEH(Mao and Chen, 1980; Heatwole, 1937).

FEofAlote = A utriwol ) 13F, FvfrhWloly} 3Fo] FEsta gl 20159 7FA] gharell A A
238k Q= wgwe Adzbg et i(H melanocephalus), QZvFCFW(H. cyanocinctus), BFCFE(H.
platurus) 2.2, A AATH 3F 0] 7]1E5 5 o] AU (Shannon, 1956; Won, 1971; Kang and Yoon, 1975;
Szyndlar and Hung, 1987). Huj7g|vtp e A3 A] 2=F 28, 95 790 QA s A5
E¥zA = 2], Azl hhig, dAE R, s A AFH" 71Eo] Atk (Won, 1971; Shannon,

% (Hamann

&O O{N'

=



1956; Kang and Yoon, 1975; Szyndlar and Hung, 1987; Lee et al. 2003). & Zu}lt}l e BEAS Al %=
Fool Al LYEHJ o AedelA] LYH MAle HIsEddd B T AR V] EH /\‘:}(Won,
1971). wobW(H. platurus) FAF3AA 23 28, 533 2iAol HAR G FAAE wH(Posyet
Bay) 21 slttel A Q¥ E 7]1E0] YvH(Shannon, 1956; Won, 1971; Kang and Yoon, 1975;). &3l
w2 B3 o7 33t (Academy of Sciences of Democratic People’s Republic of Korea)ell ™ tjj7}]
Hhob 2 282 19 dEeiohdl dF(FA) B2 E BAsta gl Ao A Jdoy, 14

H:l

1=}

N9 APdAl BxAHo] ofd 9= o= F ¢ 5% v =r2] Ventura Country (LA

times, 2015), dEEE ] Fsfjotx} A8t Tandavanitj et al., 2013a), # Ao} &8 (Kharin, 2009), L&

3 S AlFEet Tl A9 (Lee et al, 2013)0 A4 vl o] WAAH 7 Eo7kal v o]k dA
e %

of dyxol e V|FHAF wE YAAR] ALY FE AN ZA7H 7|FRste g wiohlE
of FxH9 gdid 7t dA A

?ﬂl‘ﬂx—i_‘li A A wiope] B2 19 9ol § gk gk (Mao and Chen, 1980; Heatwole et

. 2012; Heatwole et al.. 2016)o &= X AnlcpWolte] £33 3Fo] A o (Kang and Yoon,
1975; Kim and Han, 2009), #+2¢] A7 235 9B (Lee et al, 2013), o7l ﬁo}b = vy
S YT FA v o R eRlstE s zAtstoigtal AT Halitel A 2t e o FEol
A&EA o2 ol S At e Ao yewth 59383, o] 75" H o] ‘Si% Tupr ol o]
dlepll g o] A Aoz BAAE7 S7heta 2th(Lee et al, 2013). TIEol, 199530 Fabe] Fod
oA Hdizteuit o w EE o] LA H I §F ALE vt (Lee et al, 2003) Sl HE AR
7o F/HEAS F3le] L semifasciatal ©] & E]Oi(Klm et al, 2016), =4 @ HFE o] A Z
vitpilo] E# S 7hsAol e AoE HATh , AlFE=e} G}H}Coﬂ A EEH = FuthiliE 9
7195 F4 dAste A Sl Eol o= V—’%’P—ETH oug ArEE FdE AdA dg o]

o

& kol 1 2015\ 8¢ ¥ 2016 109 Afolel A= 12vie]e] mivhw i}
E ol &3y, T T FHH, FHAHeR EFa, ool mEZZgo}

o

o =
cytochrome b (Cyth) H& HI& A3 F olAde] W ¥ (Tandavanitj et al., 2013b) ety A& F
F AY MAEY FAASE vlaste], o] 5] 7|¥E FASIAL o]of] AN o5 FUARE, AFE
off 4 A2 9@ WA 7HeAd, ATt el JiA E2E oud s =3t
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1. 8% 34

B AgE oA HE ZAHLee et al, 2013)9F &3 ZAF &S vgoz 3 Ao AF=E
Zd AR HAAs ZAbet FRE WA XS e 2AME oF FHAFTY ddl, AF
MAXLE ddlE FAHE FIPHAT. THe= FoldH AFEe o odFEA, F4E FHORE
A, AGA, L2E, 59 55 o)&ste] FAEHIAT viohd ZEL 20159 8¥5-E 2016 997HA
AT, o, Fatol A 12 AA7E AR5 o8] AF o] 7|5 xH(Table 1, Fig. 1). &0} g
AAE R0 o] AA A T 1 AAVE dAE Al VS EHAT AA ST 671A (GA69LS,
G528LS-G530LS, G532LS, G533LS)$F 95% EtOHel 4w 47041(G526LS, G527LS, G53ILS, G534LS)

o &
o
=
_101'

= bl A FEF Ao A B Foli, 95% EtOHO mA W 1/]A(G4A75LS) 9 10% 4
2o unAgH 1IMA(GL70LS)E T HAFAEAL o] HAF A, T3 nEZ=2 o} DNAZ

H W E 9sle] thure] @ MelA EFH L semifasciata 470 A (T01, T02, T03, T04)8] %2 & thvlto]
FTEATAZEEH 53T

South Korea

Udo
Aewol O
Moseulpo Dukdol
Wimi o
100km Marado @ — Gangjeong 1,2 F |
Seogwipo

Figure 1. Captured locations of 12 sea kraits at Jeju Island and South Sea of Korea
between Aug 2015 and Oct 2016.



53 ¥X o] TAHL Mao and Chen (1980), Rasmussen (2000, 2011b)¢} Goris and Maeda (2004)
itk FejHol FAHE 9ol BE JfAl= 0lem 99 EAE A A Zo](Total length, TL), %

A7 Aol (Snout-vent length, SVL), ALg]Ze](Tail length, TalL)E Z743tA 3, 0.1g &9 HA
(ELT 4001, Sartorius-Korea, Seoul, Korea)® &5 7(Body weight, BW)E& =433t A4S
3H7] 95t SAEHEE 53 ag WIFoez A YA A BHES Yo dustyth ulrhel o
& olnli(Frontal, F), H]ZF¥(Internasal, IN), % (Nasal, N), ¢+& 3 (Postocular, P), A%
(Parietal, PA), %o]uldk(Prefrontal, PF), <Fd 3 (Preocular, PR), F%°]#Rostral, R), Y&
(Supralabial, SP), o} ¢ < W (Infralabial, IF), =% (Temporal, R) 5 117}A #Hg A9 M+-E =A 8}

oV g o e
2
o

oo

gk avtd &5 BE, ny FEe 5T HEd & 5% HH‘ﬂE(Ventral), w2 H]E(Subcaudal), 2%
H 4, mE Y 5 SAHSY 15T 5 v EdY A9 5 HEEe A5EdE He b5em Xlﬂ
TE MEEe F3olgt daEnlEs Aol S AAH, me Hsde Fvls ¢ 5em AHNA A
3}

3. FAAE o8 T4 2 7L FF

1) DNA #%3 PCR

EE nprpile] fFHAE ol &3 8-S flste]l AMAAAN A4S AEHSAT 24 AMES vio
Wel me E5 Wed MR OF 2mmE Fd FAEACH, Al 242 70% EtOHe| H#stsitt
A 27 AEL WA 353 THSE EtOHS Aol Hol QIAGEN DNeasy Blood & Tissue kit
(QIAGEN, Hilden, Germany)& A}-&3le] Z2EZS wgl DNAE FE390 A4S 98l mEEZ=
glo} DNAS] cytochrome b (Cyth) FiEAE& A&t orn FHES feAs wWolkolA FEHoz
CythE ZZ3}= Zto]mQl L149107 H16064 (Burbrink et al, 2000)5 7t7h Awad xZholmje} o
g EglolE A ALg3 T PCRol+= SimpliAmp Thermal Cycler (Thermo Fisher Scientific,
Waltham, MA, USA)E AH&atded, & WE8&% 25ul T 3 DNA 10ng, ELPIS rTag DNA
polymerase (ELPIS, Daejeon) 1.25U, 10x PCR buffer 25 w0, 10 mM dNTP mix (ZF 25 mM) 24,
10pmol ¥=E9] 7} ZgolME 05ulE B3 UHA &S 33 SHFE EHFAY PCR =21 H=x
94Tl A 4% & 94TCNA 30%, 57CoA 30%, 72ColA 1582 353 HtE & HFHo g 72T A 7%
ZF wrgo] dojuyrE AAFYT. PCR 7&43—; 15% o}7}z22 AolA Dyne LoadingSTAR
(Dynebio, Sungnam, Gyeonggi-do)¢} A% 3uE 159 W& 2 o] A7|dTAA el el
3 A5 S AccuPrep® PCR Purification Kit (Bioneer, Daejeon, South Korea)Z Al-&3to] A3 =
o mtz=A AJEA A ¥ ~(Macrogen, Seoul)oll AlAAS o F &%t}

Aoz TS FAHs 239 vigule] 7¥Us F4317] 98t Cyth Fi AdS B4t
5 =35 AlEA A= Bioedit (Hall, 2011) ZZ 7288 AF23Fo] 1,030bpe] Cytb f+d=te] d7j4g A

A=

5500 853 M ARE FHAAAEE dolE M)~ NCBI (National Center for
Biotechnology Information, https://www.ncbi.nlm.nih.gov/)e] BLAST AMH]|2~E o] &3} do]E Ho] X~
W AEE vlastdoh J3 vohilEe 5 gAsty] flste] 1270419 S-Euvhe AEI 4019 o
v AE )i FololAl EnttiMoly) 3% ME 1IZ AlESE AAdsE e, g 7ESE0 A
i 3F o] AMEES oo R A8 tHFig. 4, ZF A E 9] accession ME= Figoll 3x71). A&

A& 98te] ClastalX2 (Thompson et al., 2002) Z&1#:S Algsto] A9S AH 9 Bioedit =
aRs ARgete]l EE A de HolE FAAATY HAdFAiH(Maximum likelihood, ML) Al&+E %

O

ox U Mo
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&t7] 918kl PAUP 4.0b10 (Swofford, 2002) ZZ 1%L A&38t%1 3 Bayesian 42 913le] MrBayse
3.1 (Ronquist and Huelsenbeck, 2003) T2 ¥ S Al&3th. ML #4137 wlo]x|et B Hd A
3 Alxbel]l Aotk S AAs7] 993Fe] ModelTest (Posada and Crandall, 1998) X2 133 AL-&3}
R HKY+G EA(ti/tv ratio: 75417, gamma distribution shape parameter: 0.2195, proportion of

invariant sites: 0, base frequencies: A= 0.3216, C= 0.2946, G= 0.1006 and T= 0.2832)°] 214 = At}

ML heuristic search< neighbor—joining (NJ) ¥4 o2 1,000¥ 4WE-3}$ 12 tree-bisection-reconnection

(TBR) branch swappingg AH&3}4 ).

g st fEvetels 29 vl S nEFZ=g o DNA Cythd dE=ES A4

EAS TSt At sEEES AES fste] g53 1670 wiohy
1270 A, At 470A)e] A<D} Genbank®e] accession W& AB701329-AB701344¢] A <E& 4
s st w3k EREY A AdE AWelr] 9t dintyd {5 Alked A skE L
semifasciata®] Cytb i A EZ oA AFHAG SFFZEFY WEYAE F33 tH(Tandavanit]

et al. 2013b).
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1. W v 71EFA YWLoul vt (Laticauda semifasciata)®] X 3L
1) SYSTEMATIC ACCOUNTS

Order Squamata Oppel, 1811
Family Elapidae Boie, 1827
Subfamily Laticaudinae Cope, 1879
Genus Laticauda Laurenti, 1768

Laticauda semifasciata (Reinwardt in Schlegel, 1837)

Platurus semifasciatus Reinwardt in Schlegel, 1837: 516.

Platurus fasciatus var. semifasciata Fischer, 1856: 30.

Platurus fasciatus var. Hallowell, 1860: 489.

Laticauda semifasciata Stejneger, 1907 409; Mertens, 1930: 117; Maki, 1931: 176; Mao and Chen,
1980: 29; Mori, 1982: 80, 102, 123; Toriba, 1994: 207; Welch, 1994: 71, Rasmussen et al., 2011: 1;
Wang et al, 2013: 19.

Pseudolaticauda semifasciata Kharin, 1984: 128; 2005: 71; Wallach et al., 2014: 592.

e
S oA 3]
2). ATt sl AL
ATHTable 1). FF ol b= vlollom A5 o] a5 HEtvh 2 33
370 % 1709 Folmpsto] & v 1/ A(GATELS) S A9 etar 5 270 2] Bt

g

17 e] olvpsd, 270 Arelds 7PN vk vie] #Hg-ol A4z e SRS ThA AL

SiAel 4iA sldedol w3t Hal vk 7k vie] Hg-ol 24z 7] b, 17he] b, 271 €]
bF, Lelal 243708 SFE ThA A Atk shuke] g b il #5 ofg o] 6712
IHA(G469LS) & Alelstar me] 2o Z2b 77]¢] ol HdEd-S 7FAa ivk(Fig. 3). &% "iHl=
T 195720671, 28] ¥ —’F% ~397H‘§i‘:} 59 21759, 58 v ES 217254, ae

HEELS 17228909 =% =
461.971,033ge] At} 12704 = 17HZ1]“P FHROIU L YA 114A= LA eIAT. 2 AAEY 9F A
X += Table 19 A& 3%t}



Figure 2. Laticauda semifasciata caught at Aewol-eup in Jeju Island on 17 Sept
2015. The dorsal (A) and ventral (B) sides.

1 cm 1cm

Figure 3. Laticauda semifasciata caught at Aewol-eup, Jeju Island, on 17 Sep 2015.
The frontal (A), dorsal (B), lateral (C), and ventral (D) surfaces of the head.



Table 1. Individual information, morphological characteristics and mt Cytb haplotype of Laticauda semifasciata captured in Korea.

Voucher No. G469LS G470LS GA475LS G526LS G527LS G528LS G529LS G530LS GS3ILS G532LS G533LS G534LS

Captured date 2015.8.26. 2015.9.17. 2015.11.03. 2016.06.23. 2016.08.08. 2016.08.18. 2016.08.19. 2016.08.26. 2016.08.27. 2016.08.28. 2016.09.05. 2016.09.07.
Captured location Gangjeong 1 Aewol Wimi Yeosu Tlgwang Gori Dukdol Gangjeong 2 Marado Seogwipo Moseulpo Udo

Captured GPS N 33°12'58.08" 3372754247 3315107 U179 3571536567 35°19'890° 9o V2215 sgeigiger 339021597 3301334877 3FIIBLIY 33°33'56.007

GPS E 126°20'19.23"  126°16'50.70"  126°42'50" 127424069 pogerppmgr 1oge17ianggr 126°4T'836 jogeogio 14 196°16'2457  126°33'3584"  126°13'53.05”  127°01°25.00”

SVL (mm) 87 1030 965 1005 975 1100 965 1018 999 900 978 871
Tal (mm) 129 138 128 125 135 153 123 132 141 114 130 110
TL (mm) 916 1168 1093 1130 1110 1253 1088 1150 1140 1014 1108 981
BW (g) 841.2 750.9 736.1 927.1 712.8 1033 530 672 664.9 461.9 713 5139
Sex 3

Characteristic

7;
.
.
.
.
.
.
.
z
e}
e}
e}

Frontal

. Internasal L
. Internasal R
Nasal L
Nasal R

. Postocular L
. Postocular R
. Parietal

. Prefrontal

© X NSO A LN IO s N

. Pr lar L
Head scales cocuar

= o

. Preocular R

0o

. Rostral

13. Supraocular L
14. Supraocular R
15. Supralabial L
16. Supralabial R
17. Infralabial L
18. Infralabial R

SRR B R B B S R S S R N R i aa
0D DD =3 =1 =] =] = DD = W0 DN DD e e e e
NN N N e e WD DN DD e e e e

DI DY =1 =1 =1 =3 = = D = = W NN DD e e e

19. Temporal L +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 2+3
20. Temporal R +3 3 +3 +3 +3 +3 +3 243 3 2 +3 +3 248
1. Ventral 199 02 199 01 199 198 00 202 06 195 02 202
2. Subcaudal 35 36 36 36 35 35 34 34 39 36 38 37
3. Dorsal scale row o
21 23 23 23 25 23 23 23 22 23 23 23
Body Scales at the neck
4. Dorsal scale row
at the mid body 21 23 23 23 25 23 23 23 23 23 23 23
,,,,,,,,,,,,,,, Catheneran AW m oA A s B
Stripes 1. Body stripe 36 34 37 37 41 32 30 31 36 35 33 33
HTIpes 2. Tail stripe 7 6 6 7 7 5 6 6 5 6 6 6
lc\}{;lrzccligm c 1. Cytb haplotype haplotype 5 haplotype 1 haplotype 3 haplotype 5 haplotype 3 haplotype 1 haplotype 5 haplotype 1 haplotype 5 haplotype 5 haplotype 1 haplotype 5




2. FARAE o] &3 W2 IuirtHe 54

Sharoll A X 1270A19] vy givtell A X 470A| L semifasciata®] A E 2 5-E
1,039bp (96271,076bp)] Cytb & M &S &S5tk NCBIIA &3 BLAST 23, 16714
NCBI "Helgu|o]2o] EA3t= L semifasciata®] Cytb A E3 100%9 45dS veErW =3
T BN BE MZLS [ semifasciata®l T1E ¢tol| &30t (Fig. 4).

E AT AdE 2016 4Y9 e EE 7383 A (Animal Systematics, Evolution and Diversity)
Vol. 32, No.2: 14871529 o] Al First Record of Laticauda semifasciata (Reptilia: Squamata: Elapidae:
Laticaudinae) from Koreadt+ A& o2 3 = AT},

R e
oft 41

100 | Laticauda colubrina AF217834 P -
L Laticauda colubrina EUS47040 ] LatICEUda COIUbrlna
99 Laticaudsa Iaticaudata AB701326 -
100 1aticauds laticaudata AB701325 Laticauda Iaticaudata
Laticauds laticaudats ABT01328

I Laticauda laticaudata ABT01327 =

GS27LS ligwang -
T02 Orchid Is.
T01 Orchid Is.
=] T02 Orchid Is.
T04 Orchid Is
G475LS Wimi

Laticauda semifasciata ABT01342
G528LS Gori
G530LS Gangjeong 2

653115 Marado Laticauda semifasciata

Laticauds semifascista ABT01329

G533LS Moseulpo
G470LS Aewol
G469LS Gangjeong

G529LS Dukdol

100

100 Laticauda semifasciata AB701343

Laticauds semifasciatz ABT01344
G532LS Seogwipo

G534LS Udo

G526LS Yeosu
Laticauda semifasciata ABT01341 -
99 Hydrophis cyanocinctus DQ23394 -
L Hydrophis melanocephalus KC5 H ydro P his group
Hydrophis platurus KC014454 -

0.05 substitutions/site

Figure 4. Maximum likelihood tree of 16 Laticauda semifasciata (12 collected in Korea and 4 in
Taiwan) with 11 Laticauda snakes based on partial mitochondrial cytochrome b sequence data. 3
Hydrophis species are used as an outgroup. Samples used in this study are indicated by colour
(Korea: red, Taiwan: blue) and accession Nos. of the sequences form Genbank are indicated

behind of each species name. Numbers are Bayesian posterior probabilities that over 95%.



3. #% AAucholsst Sultholate] B7)

[y

Frjoh W ol 7 (Laticaudinae). #lH]Eo] ¥ FEH 51T 4u 7t 4
oF

FEoldo] FetE EE Uy oA Srolnpae 37T L. weu Znlth Wl (Laticauda semifasciata)

Z1 7wt o} 3 (Hydrophiinae). ¥iH] =2l weol7k ¥ F&0l5 wold 2y F4 serls3 &

la. MeEl= 43 FA7F fJobel = oFzt dasich ¢ vi$ W HE THS A1 sjie =adds
HTE FFEUE SEEETE QITE e vl (Hydrophis platurus)
1b. viH &2 A=E2E @ a7Fo = HFoA yxojgla o] A girh H2 5 3FH 7 5070
O] B ettt e ettt 2

.................................................................................................................. 9 of 7} 2] vkek ¥ (Hydrophis melanocephalus)
2b. ] A7]= HEola w2 ARG AA] &y, 4F ST o] 274 37ol FH HE Yol
Hop 535 AFo]2] WOIZF T SFTE s o = vt (Hydrophis cyanocinctus)

4. AYE H2uIetgiie EZEY &4

1671 MEERH F 3F79 FEEEYS W on 37k EEEY BT old tiv-F{H A
oA By sEREY S 37FAS YRS witel o] <AgtelA ]
#138le] sl" 7 (Tandavanitj et al., 2013b)ell A A}-&
of e, A, REFolA Egd IhAeL gl £g
AEE=(>97%; 38704 F 37/MA) Semi-122 #HE AT A F L]
AFel A xR 1A SHEEEYS ) E i
g5 4704 EF Semi-32 HEHUT AFE AR, 9E, vhdtE, AFAE, SR EFE 570 ¢
o oA EgE 1/AS SEEEYS T AY AA A HHEHE Semi-H5E ¥WHEEJATHTable 1
Fig. 5).
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Gangjeong 1.2,
Seogwipo

Figure 5. Haplotype of the partial mitochondrial cytochrome b gene of Laticauda
semifasciata collected at Jeju Island and South Sea of Korea matched with the
haplotypes in Tandavanitj et al (2013b). Four samples from Taiwan all had Semi-3
haplotype (data not shown).
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V. z

ki

20154 $UH 20164 108 Aelol AFES G4 A 12129 iehuel o% YD 5
7} mtDNA Cyth ¥-% M D& o] &3dle] 12/0AE 2% L semifasciata® 74 3 F FUn71Z2Fo =
714t FeA 545 whdste] WemInitlon e Fosiith. x99 AAEe] Cytb 3=
2B S B4 A 27ske] o5l WiFE T &E-ok tiweld Wit dRy FRAQ HFE
Eoto] frdEd e ddstdt weh, HE vpobl] AR o FEFe] ®iste] ik Qs auFsta
AFrol A A2 gl M2 7heA, AFEet dallol Al g9 nde =it
1. 9712 % yl2u &9 (Laticauda semifasciata)® R

AFret FdafjollA Td ZE viepill2 vivpile] 54 = dastA =9 = FHe ngs
ZFA 3L YAt w3 mE RS dAuithyolyle] tiH]|EE Zultpwolute] EAol MRS 7bA AL
RAATE W= L semifasciatas X3S Laticauda 49| 2 €& Pseudolaticauda %5902 W73t o|AdE

o] oy [Laticauda %22 EFdte= ol de wolEo X Jth(Heatwole et al, 2005, Wang et
al, 2013). s&olAolol= HA 3F9 ZEwnlvpwolxt wichWM(L. colubrina, L. laticaudata, and L.
semifasciata)©] 71 E o] o & L semifasciata?te] WEd EHE A AstE uH FEoldy &
Zo] VA mokel ZFYZE 72 Yt (Mao and Chen, 1980; Rasmussen, 2000; Goris and Maeda,
2004; Heatwole et al, 2005; Rasmussen et al, 2011b). ¥ 52| vjn]E & HgH & =FY & =
T 71" L semifasciata®l €)F A W9 otol xFHATH(Mao and Chen, 1980; Toriba, 1994;
Rasmussen, 2000; Rasmussen et al., 2011b). L. semifasciata®t 22 L. colubring= =22 oL} 3141 S
YEs 7ML dom FEeo THH v A HolZl dAg HAA F5HE M FeoldE WHA

2 ¢kt (Rasmussen et al., 2011b). L. laticaudata T3+ Z%2o) SHAF wjAA Hol7h A4S #AA
=Y E 7HH Feolde UHAA &den winls & 21571 ool tH(Rasmussen et al., 2011b).
w3t L laticaudata= Y2 25 &l ZolnpRs 270w 7FA]al 9tk (Mao and Chen, 1980). L.

semifasciata®t 7V 7Vt AZA/AZE 71X L schistorhynchuss= L. semifasciata®l EXHAZHE T
o2 oF 6500km Eolx FEE g ST AMRol Yo el wAfC 18y L semifasciata®}
2e] L. schistorhynchust= 1877195709 ®ivl= ¢ 1873179 B% =54 = 72t (McCarthy,
1986; Greer, 1997; Heatwole et al., 2005; Kharin and Czeblukov, 2006).

o &0, Cythe] A vlu A3 shao A X3 H 12/0AE E’_-‘:r L. semifasciata® 33 &+ A}
A= g ] viohdel s AAlSE] Hargk A Aqtolw Hgk Fulrhuloldt o H}‘:}‘d“oﬂ EH?’E =
Z° X8 HugA 1 A d=ol= on ZiAE xAguithloldt 3FS AEgbste] F 4% 9 wirho]
715 A H AT

ﬁkﬁ
N

J

2. IEEEelo} Cythy] FEZEAL 08T 71437
A st Aol A gD 124709] e 2ebasl vt fAA H A

59 719 FAG A%, FHo] @ GNA B BF o)A Aol ol F Aol
FASE HERBYL AL A9, Fe IS B A QAN wAHE FERBYL A
o9tk old e Avke AFES deldd wAY WemIrnuse F2 oous 9y F7 A9
AARE WY UF, B FRAS AFE Bie] FANALE ANA AUNE TFste] A W
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2 dojy= 7|5 sks ZHES] 2SS "X =] AFEe dalz MAES AEA
TUA7I= Dol 2 ¢ e Aotk fYE ualEo] ojdrg Hojxl 7|t St AFE H
A dold S e A2 ARsl AWA vk Hre 75 wstE lste] Fubvhilel X RSV

of gt

) wemaniiel bse f94%
a}%ow o S e s S ASle) FEAL AF LA Aol
3

U 3FE S FUEHAS Aoz AZHET oA Alole] FH A Fxet Eaxd gk e o
ko nltpWl S ¥ 33k (Lane and Shine, 2011; Ukuwela et al.,, 2014) t}kdlt & EFTolA 2 By

o] It (White et al., 2010; Dong et al., 2012; Han et al, 2012; Hu et al., 2013; Yamada et al., 2014).
© A9 MEZE=gok DNA Cythe] stZ2Eh}] 4 Aab= oA 299 W2 uIuithie] A
How o 77k BH Fi AdEus FE ARty gF 57 AF9elA goe ASs HolF=tHZhou
et al,, 2015). & <AFrolA WawIuiohdl 670A = v G F5F A9 AN 22 FEEEY
(Semi-1, Semi-3)& ¥ 39 tH(Tandavanitj et al., 2013b). F£EZA|L | F= 714 wE 3)F = s4r}o)
A gleu el 2 A Ee] EAskE divh 5% P F A A AlolE AXA w¥ ol A
SETEE A %o 71 (Douglass et al, 2012). HF-Eo] HomInfrpl e 130 T2
12 dFE WEA ghel vt d{E Fote] ATt o] "R f49 oE Ao
"o vlE as Ao FRAIQ FFo EFE wWeks FH A9 AMES wet Sote)
Fmow Yy 3] oAEe olyg Af= uS AT Aojrh FnprpiiEo] dw o
2 = oF T ¥ diE %R Ut A¢AH 2 g AFE
el st o &ol 121 tH(Su, 2001; Xu et al.,, 2009; Zeng, 2009; Li et al., 2013; Wei et al., 2015;
Zhou et al, 2015). H] & ZujtpllEo] HH F A QoA dxo82 FAHAS F Aoy 7tesdS ¢
of Bt FEAL #FY BEie FF A9 AF AAE wet olss Fo AAWNFTFeR H5 F
7F A9Ss ﬁkO}ifﬂ(Douglas et al., 2012) 3==o 7 FultpwlSo] Sojeody oju HFE AL &
efokal] wiiolth, tivt YFrt SHES dwoE = A gy FERAL T B
o]
]

flt

>
?:L
T o

rlj
— 3o oAk e

N
)

4ﬂlﬂim10
= 2o

J[m

[e]

-

P
o o
oy

o

ol\
S
>~

il

£ 0

=

OHJ
o] 2 9] ?i:rLg‘r 2ol HEYgor o= HAEZE wg T2 dE 29 FF gz fdaZ
(Tandavanitj et al., 2013a). et W7o} F2A 2 a7 A F7F & Eidol M gjcto] g3k
B FREAL BFIF dE B TF St s EL Oéff}% NATE B dA3E0] B
t}(Chan et al,, 2008; Han et al., 2012). ©]g]3 A5 AFEdA £33 %S—S—U'Ja‘ﬂ}‘:}”“ 9] 0}
) o]
%

O
o o

N

K
3@

1‘4

B 7% dE BAY FF st 2w AEe b
al., 2013a)eletar Aljtatar s AF7Fo Gt Ao 7t M= T

lo
ol
e
il
o

3. W2uIuitd wd A g 1
1) Suprpiie] WA= F7Fd<l
71FWEE Qe 3
dolA gxmow @ L S b o}
XA e olyte] Fuko] 10 o] &} <AZ 71AF YA HKang and Yoon, 1975,
Kim and Han, 2009; Lee et al., 2013). $t=olAl H. platurus® 52 2 ¥ 3 HE&
(Kang and Yoon, 1975; Kim and Han, 2009; Lee et al, 2013) &wr}cpe] =43} 12’—8— 1995]5_‘1‘]3
A1 2w o] Nm7E Z7hsl gtk (Lee et al, 2013, Kim et al, 2016). 9?7 2 Fujcpale] g=ro = A F7
JE =7kl g goz F 7HA o] fE AZE E & vk 3 WHAR wed] viopbll Aol oigh

ol g
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A} 57}3}@1 ]oﬂ lﬂ E'gﬁ %H}D}HE'! 54 715s 48 F dMd Aoz gy, e

g Ao|JqTHA H. platuruse >

ok v 127041 e] Enpoh

2 A AEN F53H3 T

g3k glol 53kl givka sAgsttetE A
I

Lo
'Irr’
rm =
_?L
)
=
lo,
f
N3
_L
H
oy
olN
S
lo,
_1
i,
o
Ho
S
ol\
S
i,
b
1B
2
o

of gk = Srh7h Sutehyl i Rl Srke] FE ol dd JheAol Hrhe As vEdn

F OHARZ FEaddA dojues 7|F WEE Qe BEHRoR SAEAY SdE ddiet ofdy
o Fol BExE Fnjrpdle] Holgd eSS fjste]l o W XA o)Fste FERAIL SR &Y V3 E
S7HINFH S 7 Atk olde] B AFEL FAAS 7IF Wt vgdd s o Fe £ X HAE T
TINA S-S AN S A Perry et al, 2005 Last et al., 2011; Jung et al, 2013; Jung and Cha, 2013;

Jung et al, 2014). ZrlpwlEol 3 FaAod %= EF3la L laticaudata= o) &EF S 9] Hit
14km, L. saintgironsit 31 21km¥E Eojzl X7HA L ol Faty ol &S 159 Hole 2/3&5
] o7 9o A 253t (Brischoux et al., 2007). W&o Znrjcpilo] Ho] a5 S

Al ol{F AAITS Eevd O AF 2] AAA HRel A Hojd ¢ o, o A FEAL S F
Los So7tAY HE&d 5 dS Folth

) w2 Euopwe] 9l
941 You Zutgleo] F2 EIFEIF? v E 3ol F

o 3% Snprhilo] RF Ao ®

Ao (Lee et al, 2013) HwZujrpio] 7H @Wol HAE L L YHQUT ofwe x4 Fxe
Al o] &, AAA] 5HoE Qlate] s&HolA o] Fuithil 3F T w2 Intrhile] FE X
2 AadHg AAdez L colubrmafl‘r L. laticaudata’= -2 Edolrlo} =7lolA dy 24

Tog e Eatohile givkyt {0 A, e dFet QlmdAele] IR Aok
(Heatwole et al., 2005; 2016; Gherghel et al., 2016), £3] tiw3 FF XA 714 = /A
vk wgk ddold Sutvkl 3% 5 7P EobA HAE = FolW(Toriba, 1994), 7HE B2 AlHE
ZoAd HUH JAE =&EA 22th(Heatwole, 1999; Heatwole et al., 2005; Wang et al., 2013).
Lk Fubohyl 3% T wW2uEuichwlo] djFol A - 4o 71 A 7]o (Brischoux et al., 2013)
&3S fste] 7HE W meiA U2 4 gitk(Lane and Shine, 2011). F7F4 o2 w2 u] Zubrki e
L. colubrina®t L. laticaudata®l ¥l&to] 7 w2 nee 7H¢ A5 555 7HAa i (Wang et
al., 2013). o] g Q5= <ate] wof divt GFel FEAL fFrF Sutvkd 9 FH A=
ook 3% 5 wewEuitkdo] il 844 7137 b gk Wil el g E = vk
< FE H2uIurhl Aow dodt

>

—_l
:
iﬁnﬁ
-

off

e & X of
MY H XN jo o &

°]

ar

shoghel 2 ETFHE B ATA 124A9 Wewdutue) =

(922)7F AOIATh olel hate] F kA 2ol mels) ¥ 4 ek A W
s}

7] T 2
AEA S FrobA o] F S Jhe et ey wewEutahile] G- Adulek M A W guvE Ao
2 A$H UTHTu et al, 1990; Heatwole, 1999;). Wl A E0] AA7E At S A4 2
A Fete AS usta ol® sl dAlEol AS FHof ol FsAS Ve vtk 27uete
Fo7E Aol W7 e ds 7E] gAEo] Ak St FAR ol F Aol Hste] wi¢ =
= HleR 2YH = Jow 4 lﬂi‘/} B AgelA x99 JRAECd st 9F AAreE =
X AARE Al 3375‘}91 L ol EH?S} oW A= 7]l = fldte] olF
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o]F0] FE FUHAS 7teAolth A7t E SulES AF Holdss fstel W AgE olF
sto] 9o 2 Uzt (Brischoux et al, 2007). 3] W2u vt AR dFle] B3l o =21,
T3k s WA 7)7] §ete] thEFe] o] HestH, A ES FA Hlete] ¥ A3 B HolE
F8 =2 IHTu et al., 1990; Heatwole, 1999; Shetty and Shine, 2002). W&ol FH BT} A o] Ho|d
S flstel BS W A7 olFet FA R dFlo] FEAL MF, S HETol A&YAY MR
= Bl olFe 7137 BE AR AZFEH(Chang et al, 2010; Liu et al., 2010; Zhou et al., 2015).
wj ol kel A X8 E = e Enrhl e F2 9l Aow dAdE

4. A2 F WA 7t

AFEet Fal2 o9 WeuIuaises d A9
vk FriAow AEe7] flste] FAAA7F ofd el Ay Zl‘—’%’?l H. platurUSt JJ/\ 16-18C & 2
82 3, 145-17.0TC AlelolAE 129 A% AEo] 7Hs3s A
1971, Heatwole et al. 2012). vl E 2] AFEo]
ozl wi7b gAY dAA WewIuuie] FxE EdE FFeAd, Hav
“o 2 d4H7 55 {749 Yakushima AdolA 1997d = %
(Yamanoto et al, 2001). ¥ AG5<k AlF% AAXELY F4 15mell A
163C= 717 shgkom o= Yakushima 49 $28tt 1.7C YTHKMA, 2016). L3l
T W T 2] 160T vvd o] 20161 d 2€ 3} 399 747} 6¢94, 1€0) 3U= F 15 ot}
(KMA, 2016). &l2wZuirpio] Zuprpiie] ¥ W9 F 7H¢ H5E5 AAstal i Fdix ez A7t
£ E5 o888 F du¥E H(Brischoux et al, 2013)S u# s o, Zﬂ%-‘ioﬂfﬂ o] Fol AAsta )
7FsAS AT = v AAEE g ZFe 957 98 2(Kim et al, 2009) Y& i o)
Ao olFE ATHoE A e HE 1A S 1¢ %S%U'Ja‘ﬂ}ﬂ}“’"ﬂ 538 A7
Wi A Fo A Aol AA T o] Aotds 2o

-1 o
o] 7bsgA gk w4 ol

e}
e

L
Mo 4
2
N
k1

X
1

o &
g
=)

E o B oo~
=(IJL_11
0
N
)
offt
rO

of o5ty wlewFutrke] ko] F3}str] flake] 475
t FrAE ook TH(Tu et al, 1990). 2016 7710€ 74 A|F k=
2 A7] Wl (KMA, 2016) A>3 o] #3g AFdAE b&wZutrt
AFLoA oo AFHor WA 7leA A wiAlEd + gl
3 2 197058 20101 Ate] 0.024C/yeare] H]& = w27
047 C/yeari Z7 sl A o (Jang et al, 2006; Jung et
0.63C7F F7k=2 Zsteeta o= 3tk (Jung, 2008). ©]#
= ’3%%% 013C/year?] IPCColAl High X323} & %=(IPCC, 2007):ch 1.88) W&
ol ‘?l‘%k Y 2t A&E L YewEurkde] f9fo] ALETE Zke m el
o o AF Hy F2o] /M =2 AFE HiHel d Fo WA ATl 4L
a}

£r3ﬂér3
e g do ofN
ob

O
ko I
ol
-

:
B
rlo
Y o

0 > ot 2 o
w

o

7]

ox MW
N
f
2
=
it
[z
2
N
ki
ri
=(l)l=
(e}
o B
4>

°]

%Nx&ﬁ
HHH

o

AT 99
fare] AFmel walolA £E RS v wAT Ao sFAAd QolA B A Fa
| ]

3 o AR A 6 @4 0 WAe] gRs BEYSAT AFRdA v W F A4
oA we AL nAT W, WenTue] FAAA LE WS AFEAA e Aol w)
A8 wolth EAz AFES daldl ojA Wi e wUHPe ks Fas A& uEofo
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gt Bl A9 Y L=t wEA F7ksta Jai(Jang et al, 2006) ofE el Ao ol Feol wart
HZ F243 5oly7] WEo(Jung et al., 2013; Ko et al., 2015) v}tp#el o] o m v =71d
Aolgt FHE7] wiFoltt I olefg ARE divt-dF FF Wl AT JNAT] JNAT gl o
A2 A ot B AFEe dafo AR HAT FA vheAdel dE v e FRIE F Aotk
AR ATl A Faprhile] WA o] o]Fo] A= Aol #3H ﬂ“ﬁo] daatrh gk o] WAl gk A
T o] Ngoz uirwoe] fyu e Ao #e AESH, A A ogujs Wi FHT 7|FHIRE <l
g A FTFH Gtk A AAARJ] AES Fofele Aol e ZOO}D} npxjuto 2 gutH o2 nf
oo gk Ml A Y HAY EAA IS F388H (Brischoux et al., 2007; Ineich et al, 2007) %<&
wZutrpio] AFE We] ofFE AeAew A 7]d(Su et al, 2005) 7H7be wlEel o @& ut
thilo] frdd A5, A sFAeA mH FEFs asfordtt. FrHA R WewIuirle Azt
NA FAZA AT UehA| A9 (Heatwole, 1999) SA}o]7] wji-o] A< o] Ry} Ful2s AAF
FHAkel SN A nichile] ¥ AES oWsts Wy g wso] HQ s
6. 28

2015-2016' ol A==} ) of A Ei’% 12704 2] vtk Eo] FEj#Ql 548 243 23 wivl s
G oHWE s 5 FRY 4, Sdolnkdt , EAo] L semifasciata®t QX3+

O{H
=
o
. -d
P
fd
ojf
Q2
i

7 1270A] ARE 2AZ 29 v}

[e]
T3 mtDNA Cythe] H# H%ﬂ_‘i L. semifasciata®} 4 X3+
HS FAsqth o] A Cythel &=
o

WES S NS FoR FAsL, §enTuhyel ek 5

Qe BAste] LA Wemaniyel J19e FAsAt AFA, Gl £ whREe
F2oOms g B AGARY OR UF, S FEAL ARE Fil 98 Ao veu
culgge) e EEWAE dol wulzel e AAe §31€, HAze s1Fusel e wojge
o, YL 4% B BAH Ao BA WF ATE GREAA A F A4 5ol
43 oFoz ol glovk, A&H mebye] At AlF AL whhuATe] 24H g
Hiol J]Ee BENAE Wol Aze AL FHole Bl Fad duge Addn #a
.
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Abstract

The sea snake in Family Elapidae is the oceanic reptile group which consists of 62 species in
Hydrophiinae (true sea snake) and 8 in Laticaudinae (sea krait) and generally inhabits the tropics
and subtropics of the Indian Ocean and the Pacific Ocean. Three Hydrophiini (Hydrophis platurus,
H. melanocephalus, H. cyanocinctus) have recorded in Korea, but the research or captured record of
sea snakes is very limited. These days, observation of sea snake is increasing at Jeju Island and
South Sea of Korea. This situation can be caused by the expansion of sea snakes over their typical
distribution range for the long term climate change. In this study, I classified 12 sea snakes
captured at Jeju Island and South Sea of Korea between Aug 2015 and Oct 2016 based on
morphological and molecular characteristics. In addition, to track their origins, I analyzed the partial
mitochondrial cytochrome b sequences of the 12 samples from Korea and compared with the
previous study data from Taiwan—-Ryukyu archipelagos. The captured sea snakes are determined as
Laticauda semifasciata that is an unrecorded species in Korea based on the internasal, horizontally
divided rostral, three prefrontals, ‘V’ shaped stripes, number of ventrals, and partial mitochondrial
Cytb sequence data. This result is the first report on the detailed characteristics of any sea snake
collected in Korea and the first report about Laticaudinae species in Korea. The haplotype analysis
result suggests that L. semifasciata captured in Korea mainly come from Taiwan and southern
Ryukyu regions by Taiwan Warm Current and/or Kuroshio Current. Considering the recent rapid
ocean warming in Jeju Island, moved L. semifasciata could survive at least during a certain
extended period at Jeju Island and/or South Sea of Korea. Further studies and continued monitoring
sea kraits at Jeju Island, outside of their typical distribution range, could give insights on how

recent climate change affect marine reptiles including sea snakes.
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sea snake, sea krait, morphology, classification, Laticauda semifasciata, haplotype network
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