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Abstract

The aquarium pet trade is a source of potentially invasive crayfish species, which can be

subsequently intentionally or unintentionally introduced into new environments. There were 34 species of
freshwater crayfish imported into Korea for ornamental purposes. Starting with 1 species in 2008, it shows a
trend of continuous increase every year with the maximum of 25 species in 2020. The number of freshwater
crayfish imported into Korea for ornamental purposes was 1,172,159, with an annual average of 78,144 being
imported. The population also recorded a record high in 2017 with a 38% increase in population imports
compared to the previous year. Among the 34 pet crayfish imported into Korea, four species classified
as high-risk and managed in the US and Europe were American crayfish (Procambarus clarkii), Cherax
quadricarinatus, Cherax cainii, and Cherax destructor. In addition to American crayfish (P. clarkii), 3 types
of high-risk invasive crayfish are designated as legally managed species by conducting an ecological risk
assessment, raising awareness among importers, retailers and consumers through awareness-raising education
on freshwater crayfish, and measures for route management such as species identification and improvement of
labeling methods are needed.

Key words: pet crayfish, import status, potential invasive alien species, ecological risk assessment

M B

Ul 77 AAIFE =A= A=Al HiFt 7152
ZrolE = QAR 19838 AlA Wdolitddel s A
O R o] 7Y B v5, d& 59 Ad=s T4

o2 FAASIA, 20009 AT &0 FFEHE Al

Manuscript received 28 August 2023, revised 22 September 2023,

revision accepted 24 September 2023

* Corresponding author: Tel: +82-41-950-5803, Fax: +82-41-950-6103
E-mail: aquatic@nie.re.kr

7] (Kim et al., 2010)°l A= 2Z Q] ofrtAfe] 4=
Yol AIFE NS A= AYZHr

HEZLE TEAAREA ofebsE Aol tg $842
HZ @o 29 vy Itk (Chucholl and Wendler, 2017;
Patoka et al., 2018; Hirsch et al., 2021; Olden et al., 2021). B}
2 W, 4l ARSdolE, WAEE Tl Y8l Ad 209 &
oF =Z23 JAZTEZA 7HA Q] ¢17)7F Z27F o (Chu-
choll, 2013; Chucholl and Wendler, 2017), A A|A|o] 7| 25
o] Sl W=7 669F ¥ oF 130F0] k52 A =
Aoz 53 =7t Ale]E ©]§3ta Ut (Chucholl, 2015;
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Faulkes, 2015a; Crandall and Grave, 2017). Ag&+= A
& UETHY F(speices) & FH+= Aoz $FHH
A AdoR AT, velEgoR e Aoln @
aon, Bae 9Y $2 g AYYATol H3tt
(Chucholl, 2013).

S S HolE MR RS Aad] HEH A
“ZZFA} (invaders)”, “H 24 (invasive)”, “Z (enemy)”, “Z&t
(bomb)” S22 ET Hrel e AdsldiEol 2 7}
5Ado] =th(Holdich et al., 2009; Chucholl, 2013; Twardo-
chleb et al., 2013; Papavlasopoulou et al., 2014). 71 o]-3+=
AR, BF 7H Sl vl 2717} 2 FAE R EF 7S
7o) AN old o Sl AAYES 7ML YtH(Chu-
choll, 2013; Hansen et al., 2013). €4, HYA #59 5
UL S Tk 1 & AL o Ho) AL
AEH S o7 = 0| (Aphanomyces astaci)®] W7
A 9L & 4 Y= Aotk (Unestam, 1965, 1966; Rez-
inciuc ez al., 2015). 5ol 50| 7H) FolAe FFS
O] A FA|RE B 0]2]o] 7HA Fofl= vl WUl =&
™ (Unestam, 1972), 918 3 =7tollA 7 AgHe] &
AYsto] B2kFo] AZeE a7t S Fch(Alderman er al.,
1987; Reynolds, 1988; Chucholl and Schrimpf, 2015). ©]
o 22 o] f2 AT AAYEA S AH2to] H2E H
1= (Kim et al., 2019) v|=Z7FA (Procambarus clarkii)©] T
3 201990 HeiARTYER X|Asto] FE kL QI of
AR A A Well T 7H F2 H2ko] ERlEA] oF
QUARE, =9 AHIAE F2 ofeEE Aol Y A
3t B (Weiperth et al., 2020) 2 YA 07|24 9] ARS-
So o) A2e AR SuEE 297 UL 4 ATt
(DiStefano et al., 2009; Keller and Lodge, 2009). ©]23} 9]
2 UE AL} =71 ETedol A8l 2 4 e
N7 O] S =A@ S FEE otz =
AHE askgiTh

Mz H 4

2008d~2022G7HA] = ofl = o7t o] AT
= gs] fiste] SRR A @HHES
TAAR F BEE ARE BEstdod, AA UETH &
£ (Crandall and Grave, 2017)] & £& H| W3l EE5
Aestlet. T3 2008 o|A Y| Ardm= thar SHEA] O
4 ke FuARE 435k 20089 19 1Y5E 2022
129 34719 A7 E 28519 T (www.nfgs.go.kr).

THAhe] A SIS B AR 6] o] W opyEER

F2]=H(U.S. Fish & Wildlife Service) $J3)A B71 AI=& &

T3P THwww.fws.gov).
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Zfol] Lo Z RlE WEIHE 529 28% (Chu-
choll and Wendler, 2017) ¥ |2 F3}= 305 (Patoka et al.,
2015)el] M3 B 34F02 AL oM (Table 1), 2008
W 15 AFe R 20209 25% 74 Wid A &H o= F
7k}l Qs AIE Hol itk (Fig. la). Sol&F -2 2008
WEE 2016@71A] A B 6.75F004 20179 o]F A F
T 18.8F $¢Jo] oF 3u F7hske AS AT 4 UL
™, 20194 oj5E AH|x B 7Ty A AHREY
T 20179 71HOR & ZOo2 53t A0 HjRo| &
o ofEE Aol T2 PP w2 AR YztHEnt
(Lee et al., 2021).

ol FFECR FAdd UEA MAFY FS
L172,15974A2 A B 78,1447|H1& 423t A o2 2A}
H ok A GA 2017d] A tiH] 38%2] A4 4
o] F7FtEA HIAE 7|83, 201949 ©]F A
& A5 B 5 Qi) o]AL 20199 u|27HA ) A A
HAE AA 9 20209 22 outo] o3t Al fi5e
oJgt Ao g AR HTHFig. 1b).

ZUel LR £YEe UEAY F8 £
2 107} H7t2 Q=vXjof, 8=, 35, A7txza, gk, &
gojAjoh, Ya#E, 22 =Y, AT Fytold, AH 449
174%S AR 2 20lR o3 QLYAlo} B2, 52
2 ZRI= St (Fig. 2).

A =
2. 3

A MAR R -8 UE7H) A= Cambarellus, Che-
rax ¥ Procambarus%8] 59| 714 217171 12 (Pekny
and Lukhaup, 2005; Peay et al., 2010; Chucholl, 2013; Papav
lasopoulou et al., 2014; Patoka et al., 2014; Faulkes, 2015b),
Ul =48 UEZHY 44 34F JA| Cherax%o] 19%
O 2 559%% 7P B Fo] YUE ALE IIEHGe
W, Cambarellus% 7%& 20.6%, ProcambarusZ 5% 14.7%,
Euastacus$; 3% 8.8%2 €22 ZAIEtH(Fig. 3a). 7Y
A4 AHRH, Procambarus$:°] 732,20170A] 62.5%=
Auto] |A Ak YN L™, Cherax4:0] 310,15670A]
26.5%, Cambarell%; 129,4837]A] 11.0% =2 ZALE Tt (Fig.
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Fig. 1. Annual Import Status of Pet Freshwater Caryfish (a: Number
of Species, b: Number of Individuals).
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Fig. 2. Major importing countries of Pet Freshwater Crayfish.
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Fig. 3. Major genus of Imported Pet Freshwater Caryfish (a: Num-
ber of Species, b: Number of Individuals).

barus clarkii), Cherax quadricarinatus, Cherax cainii, Che-
rax destructor 4522 XAt} (Fig. 4).

SR (P, clarkiiye A AAHOR B 71 de) RE
3l= 7H 2 (Oficialdegui et al., 2020), T o= FAHS
A3l =St o, 1 F2 Wz skgt A g&e of
5= Aol W2 FEUA Hoj A, Z=F
Z, olggot 5 FHS ZT o7 F7HoA] ofjebsE A
7} 3| o] 02| 1 QITh(Maciaszek et al., 2019; Weiperth
et al., 2020). B2/ = EE 7S St AYsh= A
AR5 wEA Fotste Ao s dEA glon, 7y Add
(Aphanomyces astaci)dy 9535 (White spot disease)
< A Sl SF2E A Aok B3 Sl 4
AE Cherax quadricarinatus~ 35 E5571 YAl 7}
Az ofxjot, ok, whol, ¥u] 5 chekgt xelo] Hxal
gom, B5 Meel Pash ol@ et 2ol 7Y Ae
(Aphanomyces astaci)¥t ZHFHZZ 1 (White spot disease)
2 I = Y= =52 AHA 9len, Cherax cainii
= 35 GARTE QAR 7R dreRos =Y A
oA EF 7HA AMAla Aol G vZ Aer HuES)
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Cherax destructor

Cherax cainii

Fig. 4. Pet freshwater crayfish classified as high-risk by the U.S. Fish & Wildlife Service (Photo source: GBIF).

Table 2. Assessment elements for High-risk crayfish in U.S. Fish & Wildlife Service

Assessment elements P. clarkii C. quadricarinatus C. cainii C. destructor
History of invasiveness High High High High
Climate match High Medium Medium High
Crayfish plague disease Vector Vector - Vector
White spot disease Vector Vector - -
Certainty of assessment High Medium Medium High
ORAC* High High High High

*Qverall Risk Assessment Category

o} olgEt o] {E n=xY ofgjxu, E22t} fE FolA
A 202 S2x|0] It} 183l Cherax destructor= %
T F@E ol YA THE ohekRt AARI9F = 20
A A2l 7FsstH, 7Hl A (Aphanomyces astaci)ye S+
WA % U 472 T Ak v oIF L oHIE

£ (U.S. Fish & Wildlife Service) 7}4 Aej&2] 9]
A Bk Aol tigt o3t /) AEH 5 AR
2 vt glow, u|=7b (P, clarkii)E Z3e 452 7t
Aol chste] Hejstd ATFAAS LAFFOE EFHL 9l
ThH(Table 2). Y B3 ANA= Procambarus alleniZ2 9
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oA HEAAS fARE A Elo] 3 9 Zub, 7
Ag At AR 2PFEOR FAhEIE st
(Svoboda et al., 2016).

. #

2 dFelAE 20089S AlFFe= 202297H] 9lE
8 ol W7o digt @S FEjstgon, 1 Fof =
Woll =€ BeiAnHEER AAQE v=7HY (P clarkii)
Qlofl 359 1A IYA 7Holl dhste] 15Tt 2019
| AHgARTYERZ AQE v=7HY B9 A s =
ZRloA A E AT o AT, Bepd o] FeAH of
AFE AN w=7HA #9lo] Bl € Fo= 7HA
£ 71EAY 7t 0154 %2 AA ™ (Magalhdes and
Andrade, 2015) AR} v]FA] Tl Fo] & 4= Jlom,
Euastacus% 5 2 U £47150] §id o2 T/ 7t
Aot 19 AU 7HA7E A YL Qe AFew
SHIE ATk (Table 1). Bl=7HHe 22 s ks AR
o7 PA517] YefiA= ol FAH 359 19 JYA
el tistel WABEE NS AT ARASHEBA
AFE Aoz B},

E3 e T irkee] F7hEe] Hgskn Yk =
2 Ao flelE dd sl =2 o JAYBEF
et ¢S SAI5ks ‘EY ZAE(Black List)” B4 A
BE= AEF] o] ol Babstar, GAkste] wsiE 4
2] 43 o]Fo] A HE BFS Hlrk. webs S50 74
A=A AGstar = B2 Al gt Mo 27t
2ol JARE o WEFTS SIS 585,
550 gl PAES gt UL Yste A= 2 &7
HESO BHRS AF5T £UL Ahe & gl 3
o|E ZAE (White List)’ 419 == HEY| Qsicty
WEHETh T Sl YAEe Y HAE P &
o olRell 7V 2 BAYLS TS SiEA 49 5 9
L AR A4S 742 Afgo] EE3itHs Holth(Peters and
Lodge, 2009). FFUR|2} 2R o @ 52 Bofahn]
golof Sh WA aPARel QEiekE Bufshs 24 $2
AHE = gl 797} @tk (Chang et al., 2009; DiStefano
et al., 2009). 3t Cherax gherardiae®} Cherax pulcher
(Lukhaup, 2015) 2% 257} “E2 E 7" E #ojgs 5
N&FE AdfiolA FRE o]Fo=E WiE= Bt B
o, B e= WEZH e thal eES AlestAl &L ok
ojgt &g WETHY A S HeliA= =AAR
9 A gA] 223 28| QIS gt wSat F A
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