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- We have identified that implementing a collection system for ecosystem-disturbing species (EDS), such as the common
snapping turtle (Chelydra serpentina), is an effective approach to minimizing their release into the wild.
- Altogether, these results underscore the importance of extending the application of the collection system to newly
designated ecosystem-disturbing species.
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Abstract: The common snapping turtle (Chelydra serpentina), which is native to North
America, started to be imported into South Korea as pets in the 1990s. The turtle was sold in
supermarkets and pet shops nationwide at low prices such as 20 USD. These non-native
turtles, with their large size and strong predatory nature, have been consistently dis-
covered in the wild in South Korea beginning in 2014, and they were designated as an
ecosystem-disturbing species (EDS) in October 2022. Until June 30, 2023, a collection
system was implemented to reduce the abandonment problem of C. serpentina due to
their designation as an EDS. In this study, we analyzed the impacts of the legal designation
as an ecologically disturbing species and the collection system of C. serpentina on their
abandonment and surrender. Our findings showed that designation as EDS did not affect
the abandonment of C. serpentina. Meanwhile, the collection system led to cases of imme-
diate surrender. Within 3 years of post-purchase, 41.8% of the turtles were surrendered,
and 675% were surrendered when they reached 3kg. Determining the impact of the legal
designation as an EDS may be currently limited due to the difficulty of detecting C. serpen-
tina in the wild. On the other hand, cases of surrender through the collection system are
considered to be effective as they have been shown to reduce the abandonment of this
newly designated ecosystem-disturbing species.
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A= 215l 219 (Invasive Alien Species)©ll 2]t &
A= A AA BETE aol & 1A 83 ¢dlo=
7F5 A1 QJth(Clavero and Garcia-Berthou 2005; Simber-
loff et al. 2013). &JEo] A= FUEH, E2EO]
737y, A, AW ot 5o = Qo) A|Te] FaolA A
713t 749 AE7HA| & o]0 4= Qlth(Cadi and Joly 2004;
Beard and O’Neill 2005; Crowl et al. 2008; Doherty et
al. 2016). A& 5] A7F FHU|Q A F7H]
(Cane toad, Rhinella marina)= 5% 1% #AE 542
2 oo grozs {FYEG oL} o]F ool A3

TH(Zug and Zug 1979; Phillips et al. 2007). SFA|TF W54

=
2 AT glo] FANE TAFE ool 5 BF 14F
429 A9 Yelo] 53 Yk, Akt YARE ol

o= Fol7] wiell A1 2Hbs i 4= Uth(Brown
and Shine 2014). E3F, 252U (Brown tree snake,
Boiga irregularis)©] A2ZHAIAIHE A5 H]oJ A 0 = nf
2ot A= o] F(Guam)©ll FHEUL, o] H7EA] <]
EAZE G HO] we 27 (Avifauna)7} AR BE
71 AFTH(Wiles et al. 2003). ATk} QlEZ2] G4
2 22 9 S A A, B2 e &4, A
At B1E Z7F WA e 5 QIeAE 2 EAA H-E
= WA 4= UTH(McNeely 2001). | AolA = <
5} B E ZAE Telohs vl 289 Hl-go] HA 1.2
trillion USD®ll Bt fo 2t 3 #Ad Ao g oifs
a1 3ok (Diagne et al. 2020).

ol A= 1970 B A7l (Lithobates cates-
beianus)E AZo= QFjFo] EAA R I
(NIE 2021a; Han et al. 2023). & Azof @2,
O] H942 2009 894FClA 2021 2,653F 2= °F 10
| Afo] 38 STkt 21 0 2 YEFHTHNIE 2021a). 551, °f
AEEE JI77F Ee FATER A, 20199 22491
ofl A wufE F 1 700F 7F7HHATH (Koo et al. 2020a).
QlFEe] oy 14 2 I All= FES] Sk Jle
™ (Koo et al. 2020b), ©]°] T2 E2FFof thgt LA (Koo
et al. 2019; Seo et al. 2023) ' 77 A7} Sldo} B s 11
Atk (Jo et al. 2017; Seo 2022; Kang et al. 2023). Zoll=
F= A5 (Trachemys scripta elegans), 2/HF-El (Pseude-
mys concinna), H'dE2TE (P peninsularis)= ©|7| =t
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ool FAFglom, MAS Fofl /NAle-S FAsh= Aol
golE 2 th (Koo and Sung 2019; Cheon et al. 2023; Koo et
al. 2023a). 50| BE71F dAolet S=EFHF
AE Atole] w3t JfAlEC] ool A &3]0 H (Koo
et al. 2022a), AF7HA] b=l A= AR R] e A
2] 20| B2 A&7} efiFolA T E AT (Koo et al.
2022b, 2023b).

SR FAM = ABathdd B B o]gof wet
A21z0027e] FAS, A Y] P& wstr
& 27t e AES AHAnTgEe s 1
(NIE 2021a). FeiAnZF o= A =H
=, Aul], AL o] A, I, Fr, B RF
2 =™, W& o4 Al 2 o]ste] A T
O ol ARbeh (S8 F1A] A|2023-228% AFHA
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A= A4, www.kias.nie.re. kr). TrehA 2 HEE= 1998
FaATEE AZe 2 20239 11970 F 14 (Genus
Trachemys) AA| 12]11 375-& BE|A L THE O = 2|75}
SATH(NIE 2021b). THH, | Aol A @3] e A st
& ARt A2 258 {715 24T 7HsAd0] A
S SIS ATH(Sul ef al. 2023a). 2020 AEjA L HZEO
2 239 E2E2AE, 2HTEH, TEFHEA
5ol A Wk = 245 olF AA F7 et (Sul et al.
2023a). ATkt 2HFE 9] LAFo| AR A nTHF o
2 AR 2 HdedFE E 20209 o] A W
7} 3A 75kt (Sul et al. 2023a).

Ziutctet vl=o] A4l SHHAEL <F 50 cm7HA] 43
Zote diE A ARCRE AlA o] yetef ofes
E2 A #f=] ek (Van Dijk 2012). ©]u] R A= of
Ay IiAITEo] AEoH, 119 o7 Urtol & {9 =] o
EZAYET A NA AHAA gallE of7lstarl qltk
(Kobayashi et al. 2006; Kato et al. 2015; Garig et al. 2020).
t]-go] oppfe] AFabet StAES TE|oh] ol FU=
L H8x H2] Qhrk(Soto et al. 2022). Tl 1990 T
S 7UE A2 FHE (Han et al. 2023), 2F 25,000
doll A3t 7t 2 A= fPutE| A wufj=| gt
(Koo et al. 2020a). ©]F 20143 A AE Al2S2 opy
of| A] 5] HAE I 21Th (Koo et al. 2020b, 2020c). T+
ol A= 20229 10 28 iAW TZ o2 2= ]
o]% 67l¥ F<9t(20234 4 2747HA) 7 AR BI7HE
{1t frell717to] FolR o, 22 off 69 3097HA] 2t

http://www.koseb.org 47


http://www.kias.nie.re.kr

| I
Korean J. Environ. Biol. 42(1) : 46-53 (2024)

o,
o
off

N
Mo S
H dU do 4

15T}, 57 AlmE A
A3 % AR 7] v

rlol

N

ahwj

12 X
ol
o, 1
o i
= it

~

Al Hoe
N
>
N
N
O:

ot
=

it

o )
o,
ol
—_-
il

o
o9
O
rE i
mlo re =
=
°c =
0%
u)
o
=
¢
o
R}
o

1o

o
N
=

fu)

)

=

i

IRV il o8,

o2 iy ool
ool ™, O
1 o=
£ t s
_1_?.4 :lO ro, o
o = 2
> 2o X
b >~ [
r S
2L H =
U N
N
-~ >
ok ~ &
HL i
ot 2 N A L
Lok B ¥ Ty
o o o A _Ei
A do dr fo 3@

21 {721 At #3

SHAES Aol S 25004 Aot A
O = FhmolAE &9t AR HU B Hh= St T
o] thE-Eo|t}(Steyermark et al. 2008). THetA], STHAS
o] f71e T2 TraE JUe] =7 =7 e B
A R T v, dlolH, fREeE 22 QIEYl
AES 5ol oYM HAHE 7152 7|E0 R ERIsHA
o}, 55] A3 FR 9| 7HsAdS viAlsk] fls A=kt A
Aol Aol Q= - golgt 74 A s 2 E-8ot3irt. E3L
2015~2022A7HA] =AY Lol A =3 “Ql2f = A
ZAP Ao A SHiAEL] W At E 45T (NIE
2021a). T A FH S 7|5 o P FHAE
AH| 20| A AlE e EA MR AERe] 7|eES T3t

Th(www.egis.me.go.kr).
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22 Mg 27| A £H

SiAEC] AHiAnTE o= 27 gl wpet AlYH 4~
A A=g ol A 2719 AES] oA A7 2 &
Aehg A 1ar AP A A} B e oMY= E
Blof| A gt whebA, Foe gt o= e
= &0l AN Z27] AbllE SISkl AR 27]9] &
= A7) floll A= AAAe] 2719 A
717k219] 717t 71E3H. SHAR] A7)+
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o Eg A EoIAE gk 2 79 W RE ARG 1]
HE 712 9] 717+ 7] =51t (Christiansen and Burken
1979; Galbraith and Brooks 1989).

23 X8 712 % 24

A LT 2ol T2 STAEL] 7] At A
Al 20229 1092 7o = 27 A 1 (2021 109~
2022 9T A1 T 19 (2022 10¥~20234 9¥) 7H
O] QI zfo| & vlwFct, T3, 1) SHHAES] /7] A2t
Abs 7] AR ] ZFo] T12]al 2) STiARC] THE A4
2§39 Afo|k Hlke FA H-& 2o EAI5HT B
£ Y& Z}O|i= Chi-square test 'S &8l EA43h
ARG ZL7]0)] S pA]E SHAES] 1 & 7|7kt A
o =4

ek 5A Bl SPSS v26.0 (IBM, USA)S -4
o, §24E2 p<0.058 AP

S

hia

w2
o 1

—

H
9] TA|= Pearson’s correlation analysisE ©

20239 119712 ol s S50 §7] A
gl= & 387 o= 20144 o]F HE3S] 7155 T (Fig. 1).
StiAR] AR HEFoR AHH o] F 11d7H(2022
| 109~2023\ 9) AE SHAES A4 A 193t
(20219 109~202241 99) WAE= 4= 2] 7} 3l
(*=0.222, df=1, p=0.637). 51, 2023 d7FA] AHS: 7]
AllE & 767001310 H, 7] AR|eF F-51%E Zkol 7t /1Sl

70
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Fig. 1. Abandonment and surrender of pet common snapping tur
tles (Chelydra serpentina) by year. Cases of surrender have been rec-
orded since October 2022. \We downloaded the turtle picture from
https://www.phylopic.org/ and the artist is Edwin Price.
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r=-0.607, p <0.05
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Fig. 2. Correlation between years post-purchase and surrender of
the common snapping turtle (Chelydra serpentina).

14
r=-0.744, p <0.05
12
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Fig. 3. Correlation between body weight and surrender of the com-
mon snapping turtle (Chelydra serpentina).

TH*=117.334, df=1, p<0.0001). 7] A% A|2§ o] o]
ARSI 715 AHle SR A] gEGhet.

F719 sHARL] A2 o] 1 A= 2271
o|.om, T4 (45.5%, n=10)2] R} 7F =9k a1, 5k
(40.9%, n=9)Tt =(10.6%, n=3) <22 1=t g
A Wkof QlojA e AA12] gl mhE Aol F-3iskA]
AT =3.909, df=2, p=0.142).

AREAEE SUAES U & Bt 5.7£4.3(n=67)
| o] ARS-S 7|5k oM, ARG 27] 7|3k 7Y A
FE 1697H] ohF3lth (Fig. 2). AA| 41.8% (n=28)] =
AR 19 39 W AR 27 = QUeh 9] & AR 2
7178} 7170 ARS: 7] Ao S0 AAITE
ATH(r=-0.607, p<0.05).

Bt AL 3.6+2.3kg (n=40)°1%2H, 1 Z 74
£ °F 10kgOlATH(Fig. 3). A& Z71H ST 5E-2] 67.5%
7} 3kg oIt SHiAZ] 2719 Ao AlF &
719 MAIGCh= 28] ATEATE ATk (r=-0.744, p<
0.05).
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4. n X

A RTE 24 25 ool WA 2HFE, T
TEFEEARL] 71 A F7FATH(Sul et al. 2023a,
2023b under review). §FH, 2 Ao A= AHEfA w TS
217o] SHAE 710 Y& vAA] & Aoz &l
= Qek ol A= 2 72 A 4= vk A A
+ AEA TS AP0} A ABE FA Ao giFol
of, AeAnSE o2 G =H 67id Woll 7SI A
fAall A7 Al AHof| T5-2 ofiof shA|gk o] AgollA A
7t opgoll 2= Ao 2 SRIEITh(Sul et al. 2023a,
2023b under review). ¥1H, =7 A7} A|2HE o|F e
Abs 7] At A RS 2o ohE SHAE &

HWAES HIRS SAAAEL S ARY D] Al £
P AFES flsl = Hholl 713 o= WrhA] 9471
ozl StEANR WG] o] ¥t (Ryan ef al. 2014). T
2HA, 7l AEA o7 dojupal QUIA|TE et 4 nhet
= St AP} o] Foj2| 2] ZAE Zlof| 71918 754
o] gtk SHHAE-L 19908t 4-4=7] A2 o™ (Sul
et al. 2023a), = BFE S} SAFo]l A pul 52 23 T)A|7F
IS A0R AYET] wize] A4 f71% Atele 21
A0 7 AAFHETH (Koo et al. 2020a).

ftEEe F7lote o= 2 27, 10 %, w2 ¥
A4, B2 A Blgo] whE TR ofye}, AR
23] Fo]A] Foh= A lo] Eth(Van Wilgen ef al.
2010; Jacobetty et al. 2019; Esposito et al. 2022; Sun et al.
2022). §HH, 71 Al ARAPE 214 7)ol g sfof
St FIRF T ofehsES FolA] il AR 27]
& 4 Sl Aol qink o AolA A Aol wE
Abs 327] Hla2 ©7I7olleoll: TEet 2 E S
AR FRY g o= A A=t 7719 2AE o=
s A Wete] H & QleS ofnlRitt Aot 4
A Are A #AE =7 Alas &9l sids] 7=
ol 2|k, o o 2 715 o] % e H|-gof H]of Y
AFsl7] dze] ezt A= =7} Ut (Yokomizo
et al. 2009; Soto et al. 2022).

ol A= ol SHASS Bafjohs, 23} 2§ 37]
£ 535 2.5~3cm A== At (Congdon et al. 1999). 514
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It SHAES AT 5~697HA] vl w27 A7 sk=d,
T 2~4 cm#] A375HH 51d0] B 20 cm7HA| & ARt
(Christiansen and Burken 1979). o] AoA L ¢
T 39 Ak H= HAE 275k ARZE Aol 71k
o}, &, MEA Aote SHARY S48 AN 27 7
ol whet {7198 75 do] At o2’ Abs 7] A
= AR 2] 4] FZo| A HZH T (Episcopio-Sturgeon
and Pienaar 2020). 9 & E°] 7 Yot4t o= 5=°] &
oy 274 s, ety e A=A, dupiEol
Z Fte] BaFA] 121 {AE flel gt 22 v
o] "astx|of thigt Fet YHIF ALd A, T4
TY2 o5 Ao|th(Episcopio-Sturgeon and Pienaar
2020). TR} S F71 A, AEA SHlA o=

Alof] % 8] &|of QFebAf Tet 4= QU= AL
& A HH {7 |Hohs vE A9E & s/l l—'i‘o}
oo, wheba] FujaE-2 APdof| th el gt &
S5 FH7E 2T Ao, TRl Fi /‘}
HAE JHE Jgo] ALsh= Zo] asit B3
7182 20223 0l ARIFE SHAR A A=
BAE Foll & 7715 ARdel oA slioF & Ao]
o}, e ) Aol TRE WS S oFH o= A1
SHA| sk A AR Aol A Aesf] & 4= gl Hetelth
(Rowan 1992). &, =9 77] A= TRt ol
2 18| i B 71 RErF FEste] sfdsfjof sk Al
oJtt.

SAETE & shdat ApA R0t oy g} 2k Folut
Hj=2] o] A I E5hA| A %E}(Anderson et al. 2002). ©|
H AT A FRIEH 771 AElE2 A ZAPE ofd ¢4
of mg WHoAT SthAF] 0] oM E F
5] Aed 4 o= HolErh o, —‘:Hﬂ——tﬁkg— At
21eF FHA A g Ref| 25 -8ttt (Meeks
and Ultsch 1990; Reese et al. 2002; Thompson et al. 2017).
whebA], =of A ‘?nf@ AR (Ezq StiAEe] f2u
ghofl A AL Bl 4 U39 AHA SACIHH (Koo et
al. 2020c). 7ﬂD}7P 1]\% 2021%011% Al 1A o
G2 A S AF] Algtet o] WA IoH(NIE
2021a). 50| ekt HlRt 7] 59 2HS 71 29

7350l oln] FAglom, ofed A o] WAL Uk
(Kobayashi et al. 2006). SHHAE2 $=Tgo] 41, & o]
A9 glow g Hof| 4= kmE ©]& ot TEFol7] i

1o oA o rot
4z
o &+

m
1

0
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of gh=tol g&stal HAlS ARt A9 M=l Sake
A7 BA|Y Ao th(Pettit et al. 1995; Haxton 2000). Tk
A Sk R e} St Bof AE7FE-2 H=29] TaElet A

ey

@ S Bl el 83 opgel st 2
V%

Fu] 2190] QLA SHAE (Chelydra serpentina)>
1990t FH ko] Y= Ut SHAES A= of
PurES} slafollA oF 208 AL o] W2 7tAo 2 T
o}, o] & =7]of ZEst *‘1}01 SAE2 201495
E] ool A BPAE7] AR50, 20221 109 ASEIAI L
== QA o] F 2023L4 69 3097H]= 5
A& WA nE 2ol g {715 E°17] Slofl &
A A AEE G of Aol e e A w e
of gt HA®eF 2 Q1 £7 A AHo] SHAEL] &

719 At 270 n|A e JFS 2Asko A A,
AHARTE 22> SHAERLY] f7lole = vAA]
AUt W, AR5 7] Afel= 7 Al AE 2 A9
B ZRIEth SHAES] 41.8%+= 9 F 39 W 18
1 67.5% = 3kgo| 7] Hof| AR 7] =] QI e A
TE Aol EHAEL] 710l FFS vAA] gdth=
A otk $AYARL] B ANA mhete] offrh=
A7 A3 ook ¥, A A|ARE Ao w &
718 & °1t SHAERY] A5 2ok a9t e
Zo s wotet), webs, 35 AE5A BeAngE o=
A= ﬂﬂi*oﬂﬂﬁ 7 N2" =
Ay o 20 §71E ARtok= o Bt
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