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Abstract Development of transportation is rapidly reducing the barriers between countries, but this is
causing the easier migration of species than the past. Typically, exotic species are imported for the purpose of
food, leather, and pets. However, it has been introduced into the wild through artificially or naturally paths, and
recently they are become a main cause of ecosystem disturbance. In this study, we investigated exotic turtle
species introduced into the wild and analyzed their distribution characteristics. As a result of filed surveys,
totally 4 genus 8 species 62 individuals of exotic turtles were found from 126 reservoirs in Gangwon-do and
Gyeongsangnam-do, South Korea. In particular, Trachemys scripta elegans showed relatively high frequency
than other turtle species and the natural reproduction of 7. s. elegans was confirmed in some areas. On the
other hand, the frequency of discovery of exotic turtles except 7. s. elegans was relatively low, and the range of
the areas was limited. Especially, exotic turtles except T. s. elegans were mainly found in public places such as
reservoirs in the park. As a result of analyzing the distribution characteristics of exotic turtles using geographic
information system, the turtles’ distribution showed a high correlation with the artificial factor such as “urban”.
In this study, we identified the distribution characteristics of exotic turtles in the Korean wild, and these results
will be important data for understanding status the and establishing effective management methods for exotic
species.
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3| drA¥gtct (Bryan, 1932; Oliver and Shaw, 1953; Shine,
2010). SHAIRE HhEEO] AL 27|19 HHA= thE F)

E& Holn, EAFT B Ao 4Fe 9FE &
Bk ofet Bk AAE wefet £48 A Yot
(Huxel, 1999; Pimentel, 2005; Lovell et al., 2006; Shine,
2010). ]=r 3}eto|Fe] BulF Eleutherodactylus coquitt
S 39 AIF Hemidactylus frenatusv= =X LA ¢
H A=Y AR F HFY Hold dA A&
2 WAgor Qs ERYES] AT AE o5t
3 Qlth(Beard, 2007; Hoskin, 2011). 5t , 32| F7H]
5 Bufo Marinus= 91802 FYUE EHQ A=
2 s e 255 AAsEE 545 7 E9
AR HA AbE|9F FARRE RARRo] YElgen, I Aut
EZE) gt 93|E 7|22 9Jth(Crossland er al.,
2008; Shine, 2010). E3 FHYES] FY2 TGed] £4
ojuf Ao w2 mlsfiEnt ol AR Aol mj7jA|
7b Ho] EFYEEY A2 FFE Erh(Barton, 1997;
Beard and O’Neill, 2005).

Il ZAHAZ o] AL ALA QI FHoR QRBEE
o] A&H o2 fAHY e, OF A FFE = 7
dol 2 18F5 ARG ER AQ st
st QIoh(E AR TA] A2013-123). hEZQ Fo

al
= FE ot Myocastor coypus, Q82 Micropterus

fu o

salmoides, 27N T2] Rana catesbeiana 5°] Tt Y
H REEY P ESS A TR AT 542
2 ol SgAT B2 e Bl ofEE Y&
of AdH BL AAHO2 opge] HALE 014 T YcHOh
and Hong, 2007; Mun et al., 2013). FE 2|0} AL AF
T YF7 ddiolA F2 I E tddt AES
ojgo® o]g3st7] o] ERAFEENA ST 93]
£ 43|22 Ut (Kim et al., 2013; Lee et al., 2013; Kim and
Oh, 2017). 3AAQl ZAFo g2 A IS F+=
T2 AL, AFolgts 2 SHETE HALE
z8 gio= Q77 won, A= AAH =2 AHF
Q1 o] Fof oo M=oz gite i gl A olth(Mun
etal.,2013). 19709 4§ F2Co 2 Soigitir}t op¥ L
2 Y4 g E @A Axdoes YAHL S
et oby et et ZAAGT} =2 WA oR U AEA
o ERYES AF9FE 7IAL Qe Aoz dEA 3
o} (Oh and Hong, 2007; Jang and Suh, 2010). ©]& ©] <]
e ALTPYER AFEHA] g2 Y EC] = A
Ao T gt FFEC] AKHer HuEHy Qo
(Jung,2014; Lee et al.,2016).

ZF AF0A 7P 2 deid Qg EREE 21

)

AL (Trachemys scripta elegans)©] ATt HF2AHAAELS A
& (Testudines) 57 E3} (Emydidae)o]] £31= HH=24 7
59 3t Fo2 F AR vlF, WAIRE I3 FYot
| 2]7}o|t} (van Dijk et al., 2011). o8] FE&oz A A
AollA 7Hg &dstA AE Folm, 4 A9 Ze o
Fof B3x3l= Aoz d8A Utk (Warwick et al., 1990;
GISD, 2009). =] %, 1970t SHIEE $£Y=7
Aeigen e A28 71 59, Bele ofzie So
2 Q19Hel BAo] oo o AN AFES T
3 AT AeAIo SHlo] RS Ao sote 9
o} (Oh and Hong, 2007; Song, 2007; Kim et al., 2014). 2
AAEL Hold W48, A3 293 AF FAH4 52=
U - QoA Tkt FFE T A= Aotk (Lowe
et al., 2000; National Institute of Ecology, 2015). ¥Ht& o
2 QHPYES AU Aol FARE A A E 7HA
I Qe F Yol ® AAA AL SHA EH=Tl (Perez-
Santigosa et al.,2011), TH L] AL EE AEo|R} HEY
71%<) WAlol7t ZAFo] B 2 9tk (Lee, 2010). ol2ig
AL 2o AR ohal oF £UHUE e o
st I ARFANAE YeERF Qlth(National Institute
of Ecology, 2014). £3] 2014 opollA Z3 & SjAE
O] 73t ZA Yol FA YL oy e AR ofY et
A= 932 = 4 Aot 2kt (National Institute of
Ecology, 2014).

7k 4% =9 FE, dA8EY S ool
I FAlo Al vA]= G ot EofollA] ok
gt A|Zto 2 H28k3 Q1o (Yan er al., 2001; Miyawaki and
Washitani, 2004; Weber, 2008; Gao et al., 2011). 3t =&
H A7 295 2AR BN VoIS 93 Yok o}
3l ok (Mito and Uesugi, 2004; An et al., 2007). &F
£ Ao 1458 LEa] dsjel Azl gt 7
F A2 g S Yk Ueolol, BE ATE 5
3 44T B gL vhRstel Aol gein Aot
(Wittenberg and Cock, 2001; Buckley et al., 2004; Hauser
and McCarthy, 2009; Rollins et al., 2009). =4 2] Lo =
o Eo] A AT FFE T Uok= A 5
£95] 1At glow, g Ee] tet s FAY =
o]7] #Ja =t vt TAHFE= TA 200 ATt 4
H A EY HEHE Foehlem (Lee er al., 2016), OF
Aol FAEAAY = gl B E et AEHHA
ZAE AAJSFAL QJth(National Institute of Ecology, 2015).
H&o] 2ARE B2 3t QI AES e diFs Al
oFstar ¢l.em (Kil and Kim, 2014), 88 7153 2 7}
Foto] vjEZs= 5 A5 =8 H5kaL itk (National
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Institute of Ecology, 2015). ZH o= &3l Y ES
2 dHoR Suu AYH AFARI} 0IFAL, AR
AHIE Bt g diE = gafat dEjA Qe Aol
ol AAe B QS v AANE 247 2
% Sl heret A7k WE olof gy,

B a7 Bhe opjoz 98 ARy BE @
3 W E4L solghn $Ao] £29 29E B A

o)

9l ge] Yokg AN Rolth 0% 5] 1) POz
$eEo] PHHE Y ARFEL el o
2) HAA §3ol 4 Qa7 Re] BE E4L Fory|
S HAA 2ol 9T heket §7 RUSTe Az

£ AHES YEiAESS B 9 Ao IS 1 QL
L 20 BHRASE RS

QALY EX A= 71 50| &¥sHA &5st=
201649 69RE 108714 FU=t AT ol %]
g F 126709 AFAES ‘:H%"Ei S35+ c (Fig. 1).
ZAF A} RG] AL Google mape S-83FH 01, A
WE SHCE B3 10km Weoll #1X3 AR 55 2AFSH
Hoh AR 2AME 7)20] A5o7] Al AR T
o] gstA &Fst= 10A7E 17TA7HA] =353t &
oz THEE Ze T AASE 7I1EsHH e, 7t
3 AL fx g7l (DSC-HX400V, Sony)Z A4S &
FotFoh BrAH ¥ HiEE Fd-8 GPS (Oregon 550,
Garmin, USA)E ©]&3to] 7|53ttt A4 QlE
Q) AEL The reptile database (2017)Z ©]-&3to] 54
shct.

A A LTIYERE A= e F2HAS
2 19708t 9 Flfofl FAE A 309 o]4o] Ao
o, = W W2 A9 sH oA = I Q1T (Ministry
of Environment, 2006). £3F YA = W=7l =3, 4
Aol MAE A&EHor HIEe § Sy &4 o= 4
T AL & 5 ok olHd F2AAEY 9
st SYAQ £Ao] Fasiria AgtEo thE 9
3117‘]‘:'554 T2ttt E}E}/ﬂ i) AA AHAERF, i)

SAAE i) FEAAES ALY UHA gHASE 1
%—gi TESH] A4 B Fxzol A4S vl ¥ 745}
et

opoA WA= JHAAEL IA AHHA HA
I ZAAHQL gHato] HdeRE dEH A ok (Ministry of
Environment, 2006; Jung, 2014). whetA A Eo] A

' @
¢
2 N
Kilometer [ Study area
[ =m | C)‘ @ Presence
0 50100 200y QO Absence

Fig. 1. Distribution of exotic turtles in (A) Gangwon-do and (B)
Gyeongsangnam-do, South Korea. Surveyed sites and the
present sites of exotic turtles were indicated by open and
black circles, respectively.

o0 §YEHE F /A ARE uHT Bart Yok 2 A
TFollAe $A F9U BERES LEste] AR A
H AeAE &= J2A et F 7HA] f@ez
Hatgleh. dlg 5ol AulFdolut IFA] Yol =<
e AR Type 102 BEslgon, Boltf 44
S 5H0R =5 AXske AAle Type 22 273
ok AAl 3ol met HAEE dRAEY] F4o JHA

$9] Aol H|E4 BEAHH O] Mann-Whitney U-testS ©]
L3to] EAstg e, B4 £4 = SPSS ver. 23 (IBM,
USA) Z2 732 A85Hgc)

Az AAFE ] A%A|o] AAlste oeARe] 2
T EAL lsly] Y3 WA ArcGIS 10.1 (Esri, USA)
2 7oz 20000 =] AAE SAAVFEHRAL

2 (WAMIS)Y EXTEE 2000 (AR £ : http://www.
biz-gis.com/) HAEo| fARSZo] IIA AHE FF
sheich 3o ® EXIEREZRE F50] 7t5% 87}
A9] 37 B A, =, &, 9, A, $A), A7), 2

Ay Z42k3t QA o] FelE ALzt A HGA
2 g AEsth B3 2 A =F &85k, YA

Eo] 23 A4 WS FHsgoH, BE B4

BaE shtel weE Agstanh 248 AY @S A
olo= wl¢ w2 AT/ALE HQ7] i FAHE 24
(Principal component analysis, PCA)S 339 o™, 11
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Table 1. List of the exotic turtles confirmed in Ganwon-do and Gyeongsangnam-do, South Korea.

Gangwon-do

Gyeongsangnam-do

Species Total
VAl YW GN CC SC CN Cw
Trachemys scripta elegans 3 1 259 3 32
Trachemys scripta scripta 2 3 5
Pseudemys concinna 1 10 12
Pseudemys rubriventris 1 2 3 1 7
Pseudemys peninsularis 1 1
Graptemys pseudogeographica kohni 2 2
Graptemys ouachitensis 1 1
Apalone mutica calvata 2 2
No. species 1 1 2 3 1 3 6 8
No. individuals 1 2 7 1 27 21 62
W1I: Wonju, YW: Yeongwol, GN: Gangneung, CC: Chuncheon, SC: Sokcho, CN: Changnyeong, CW: Changwon.
The number in parentheses indicates juveniles’ number.
+4 (eigenvalue)7} 1 ©]AQl PCs M-S F&310] v 60
= Il Type 1
2459 ch(Table 1). 3 Type2

2 o

1. 51202 ¢

AArgEet FAEAA Aol B AR
4% 8% QAN BAY FE o 2ok B
Trachemys scripta elegans, =W AE T. s. scripta, /9
¥ Pseudemys concinna, Y =R E1E P. rubriventris, B
U&7 E P. peninsularis, "|A A IWEE Graptemys
pseudogeographica kohni, LA EFWEE G. ouachitensis,

E o2irH=el & 84

Mo

4o ofv

ARANATEL Apalone mutica calvata (Appendix 1). &
AR7E ol Fo1 7l F 126719 A=A F 1370 (10.3%)°01 4 9
AL Aajo] Q=i (Fig. 1). AIHER Hel 7l
% (597 A% F 67et AAEE 67 AR F T
22t 24 AW 10%] AFEE AxAAA 227
mo WA AATE AdolA BAH FoL 8%
o2 FAdE AU gew, dAE /A E3H
ANGE Aelo] 487AR YR A 14AA) R B

4

ATh(Fig. 1; Table 1). 7 thgFet Fo] gl 22 &
dog F 6ol HHAHIUL, FIA A= F 27714

2 71 we ARSI Adets Ao yehgth B2
AR dEd g s 22 47) AN wA=e o
2 S0 w3 HuE 2o 2E NEs Yehhid. 7t
B w2 AARE 718 F2 F 24A7 EAE 2

Holglon, thgozt 12/4A71 HAE uFE gt
(Table 1). ¥H, Fld&etEl o 2 AEWEEL 242} 1)

I°_|
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T. s. elegans
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Fig. 2. Distribution characteristics of exotic turtles according to
reservoir types. Type 1 refers to a reservoir formed in a cit-
izen park or sightseeing spot. Type 2 refers to reservoir that
storing water for agriculture or drinking.

AR GEAA B A Aol T
AFAA 2 HEE Ao FAHE BeAAR AT
JERELC

2. MK R0 o2 22f7 52| X Y

A2 3o OE AA JHAEY T A=
Type 2Et} Type 1 A5A|oA o WRAT, T4 =13,
U=6.000, P=0.410)2} A% (n=13, U=13.000, P=
0769) HE SAXSE oA Esdth 3, H2

52 AR f300 w2 AR 2ol 7k YA ¢
°"°11](n=9 U=9.000, P=0.667), H2HAES AL
QAT HF Type 1 A=A o Ak A =] §lt} (Fig. 2).
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3. MAIZ| 2ol 2 B2 &Y

QAR TAE AL 7 HeE 1H A
ot 7] 93 AR E4S T T} AA QP AE
I HF2AAE ol YA S A= PCl, PC2, PC3, 18

LAAE gAML PCI, PC2oI A 8%k (Eigen-
values)©] 12t} Zith(Table 2).

AA| QAR 189 H$ PC1(43.26%), PC2 (17.77%)
83 PC3 (11.76%)8 Ea % 72.79%2) A2 (Vari-
ance explained Eigenvalue)2 74 th. PC19] 7%, A7}
Z)ek Q8L spHo|u Ak X[ FolA oA = XY
U+E QAR &8 7HFedol & ALE YET
PC29| 7%, 4tdo] FA = A g2 YA, A, 274
T vl Heg S A HAE 7o) Ye ALeR
el on, PC3o A= =0] QAE Exo] 583 &
o] oz }d\:ﬂE]oJr,}

SAHAE TFL PCI (54.92%)3 PC2 (26 47%)S &
3 5 81.39%9 A¥EE Yetfgitt. PC1Y 3%, UA],
FA, A7HA, 2A7F 2 22 AR Q10 R YElgon,
A9 27] B3 159 £x& A A& 5 Adh
v, W@k At 948 &9 7hsAdol EokTh PC29
M =3 3, AT #EE 3 WeEe]l HF2AAE
o] Fxo} IHE AR Ueyitt

pxete 2 F2AAES AQAg AL 1FlA
= £ 7745%9) Aw o] PC1(39.07%), PC2 (22.18%) 1
23 PC3(16.20%)5 &3l YEtT PC19] %%, Al7HA]
oF= Q- AAT FHI= oA JLFE F2AA
EE A9 QA Eo] 2T Mol 2 ALE e
Sth PC29] 79 YAk FA7F Fa% 4 ajlojge
o, PC39 A& A2 T E =1} wro] &7 A= Q)
UL A9 27|17k F8 210 & UEyltt.

ﬂllﬂ

2 10

o

FoAARE AT AHRARSS 2F AWl 3%
 AFAY FLeA BAHGA oM, 3 Qa0 BE X
A 7te] BAAE A7 e aa7t 9FE FE AL
2 depget. ol dA7AE A Stk WA
T 22 A FRiel o) A ARSo] ok = WA
U7h glok= A 9udtt Jung, 2014). LA =
ool M=o TAHE vAAWE S, LA EYHE 12
3 o At & 2 A" ARSI AU 53] A
FE50] hhe] T W AeA oA wdE How "ot
Aol dfgro 7ok YAF Aow 2Pt AW

0_L4

=

A
o

¢

T

Table 2. Summary of principal component analysis (PCA) of eight
distance variables between reservoir and environmental

factors. The PCs of each group were presented when ei-

genvalues were larger than 1. The significant values are

indicated in bold.

Species Variable PCl1 pPC2 PC3
Total exotic turtles
% Variance explained Eigenvalue  43.26 17.77 11.76
Distance from Empty land 261 711 011
Rice field —.114 —.027 920
Farm 298 -.791 —-.155
Water —.959 —091 .198
Forest -.897 -.073 234
Swamp 531 666 —.341
Urban 672 492 250
Grass land 221 628 -.273
Size of habitat 238 ATS5 —.383
Trachemys scripta elegans
% Variance explained Eigenvalue ~ 54.92 2647 -
Distance from Empty land 890 —.137 -
Rice field —.146 907 -
Farm —-.798 —.403 -
Water —.158 968 -
Forest —-.151 968 -
Swamp 764 —.555 -
Urban 755 —416 -
Grass land 712 —-.177 -
Size of habitat 861 —.189 -
Exotic turtles except 7. s. elegans
% Variance explained Eigenvalue ~ 39.07 22.18 16.20
Distance from Empty land —.264 857 —-.014
Rice field 369 —.120 680
Farm 054 060 869
Water -.893 —.400 —-.109
Forest —.509 —.683 —.350
Swamp 274 905 —.160
Urban 860 -.019 229
Grass land 312 S10 -.076
Size of habitat 656 183 —-.657

o3t WhAlo] 4HOR o] Rojzirhd op oz £
& AZHEAZL 8 4 gtk BE =W Aol AEA Tl
H ARARES ofelold WAL ot ¥ A
of WS =G thEol] Bire] FHs A We Aol
ohomebd 9l o PAIE oAl e FEE =
Ao A& EHS WY A$ o AeAR §HE
RS AFA] A 4 9L AT,

geqARe OE ARARETRE g waE 4
wset 9917} Yoo, gaste A9l 490 G

o BLAARE 197080 FUR §UHo] WA

4

o2 3R Foz A VA AR AHD et
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(National Institute of Ecology, 2015). & AL A= AA|
ok oflet 44 59 Z2 HAER HAE A,
ol FAE Al7I¢t 717+ st A2 MAlEL WA
of &3 Atz dtdrh 53] 20159 AFE W JHA
= AN HFEAAE, JHFH, A S Y] FF
o] Falg A= 7] B AREo] T B
olu] Mg AHAH WA T ST B 4 st
(National Institute of Ecology, 2015). 22 ¥4l 352 &
UE AZI7F vnE e HAaL, oAzl thEt HAlol
A" A7)0 ghito] 7] di2ol & A7 =2
o E 5 Qo HEAAES A A ndodE
2 XAZH Q2 (Lowe et al., 2000; National Institute
of Ecology, 2015), B8 9] tjiFo] =Har Ut kAt H&
AAE] AeiAl ks Fafjo] tiet = Qe A+
7b o] FoJ XA ¢ka glow, AWARl AmE grESHA Q)
A 23t Aot} whEha] Bl &g Al A4S 9] {84
= ol fFYE QPAE gt AEH QA AR of gt
SHZ e Eolee A= tiet AP e} o= o
Yol $AIA| Hojof gt

AHARY FHF=e HA Rles e A4

A
A3t 9] ztol7 A ¥R HRICE & 4 ok A EF
AEQ dAo] A AR M= FA= A Hef T Nl
7 thE A9 Hlgte] U53] w3, ol ARRFECI
Hl w3 w3t & A35H7] o2 Hkth(Lee, 2010).
£ AAA e v A wEgh A9 FAAgEA o =
< WA MEE B AL o] AYo] YgHARSY A&
of BlxA {f2F7] ol T @2 A S| dopdot
A= 7FsA ol Ut Boyer (1965)= Pseudemys scripta
elegans (Synonym of Trachemys scripta elegans)] 783,
¢F 30.6°C (range: 27.2~38°C)ol|lA] 43L& 3tthal 319
o mebd ZUE A3 AT Ao w1l
E Aol ARFY AHY BAY HUT Anz B 4
UTH E o2 Ao 2 QAR WHo] 4R SH R
o A9AY 247 B AEPs 7Hs Aotk 7MY W
ZFol HHE X2 AUor AU AY F PE 2 9t
2O =AIT A E o] opfoA THEE= FH o
= A% Fo] wE Aol wie Fagh flolth(Jung,
2014). 53] ARG AFA7E T2 YA st A9 A9
M YA S TAHA k7] WEol A HitET
= B9 7HsAo] =k oAl e, 2|9 A7, Q1
T 52 24 ol dAAEY AN By Avrd
o Qloh wheba] a9l QAR kel WS sl

A 71&o] £ Awe Aol && Mg $aHo

2 sk Ro] gt

National Institute of Ecology (2015)°]|A]&= 201574
FHE FAE o] & HES] et =4 AHE TR}
St =Y A QHPBETL 3.096F 019 e, 15 oF
10%<] 304%0°] TFFActh AT &2 Ao dA"
G. p. kohni®} G. ouachitensis<= 521220 £ FEof A
L ESEA gtk BE 39 2o 82 AdH %
el AR AT 4 glent e A, e
B4 UEE 2URRL BAZ ¥ 5 9k 2 Q7]
A BT Graptemys%9] F F2 TllAe 2 715
o] LM, A%F AEATF oPIH T olelg
E2X FAREE S50t AA HY BHNAE FEHQ
AAE 7HAAL QA g2 A edEHE Y gt 7
2 ¢ ol glE Ao, o]z FEET T FUY T &
Qlo] & 4= ok B %ol hE F-5 AEY 5 2529 of
4= oA s T JABEEC] oFFd AAA
ol =l qlot. o]t FAUS f-5 Hll= A=
A29 &2 A3Y F2AAES FASHA == 9ol 2
Aol Y 2PAE A EY A= 7T E
T3 FAE ORI Jlon, A& AR AFE A
gYstar Qlek. ¥k ol e} Lee er al. (2016)> <=0
oat =) 4SS AAshn Bad wel AL AAss
5 wo A3 AAE FAT Yok olv] eAE B
AAR 5 ParjTe L 4SS Ade, olug
WHosE HgEes gt A% 41 At e ¢
A et BAS Aashan 276 Aotshs Aol =
FAE9) T3 AR ofjzt Belula AL T o
7 A Rl B o|t},

QHAES el IE A= sl AU 54
B0k ofe} FA|A 22ar AR SH7MA] S 9l
o} A=l o7t W 3| At Eo] HuEar AT
ol A3 W FYolete ZEH EAE R Ete=
Ay mofof|gt FEsta qltk & A9 A M=
A A 9go] obd AgtE A G DRl Amet= A A
FA g A4 A0 HEE 2AF Akt dAEE 9
ok HAIRE @ Aol qlojA YHAEY Y AU &
29 EAS AT & e 9 = ARY #5F ohy

of gt & S vhdste b 8%
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T 9tk B3] 4 B FRY AR AFH 715,
oht 5o ROz £YsHT gor] ARH FL AU
o= opye] RYE o A weke] Fio] HT k.
B AToIAE fRAQ JAEF HeAARL %
T AYARS o Iy AEARY FUAFS o
ook, o 5] BRI EAS At shyrh FHEst
A A AT F 12649 A¢AE 24T 2
3} % 4% 8% AAY AR A 23
FeAARY B WEst g Egton 9% X
L HEAARY A WAE o] olAT Gt A
o2 BAHt W, F2AARS AT BE AYA
S B MEL R geron] wAHE A9 Y
AL AGAo|Yet. B3] JAARES FU o A8As
2e gule] Aol WwA & FolH F2 wAHS
ADHRA LY o 8T YhARS BT B4 2

A3k, AR BAL AT A94H an

e dAwge worh oled AT Zzt A
e SRR A sholah FAf ol 52
gel Fad 2A%

:
e
o

B EEe 20169 FYANANN A < HYE A
2] QRO SHY x4t 2NE oz
A GEUT 2 AT SB =8 AH) B 82

A AdEtE H9A, HAE, YT, HAF A 7
Yyt 55 =29 SHES 93 Be £A2 T4
B w47l 9e ks g Y,
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Appendix 1. Photographs of the exotic turtles which newly discovered in South Korea. (A) Graptemys pseudogeographica kohni, (B)
Graptemys ouachitensis, and (C) Apalone mutica calvata, (D) Typical environment where found exotic turtles.



