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Report on the Large Population and Habitat Status of Endangered Species, Mauremys reevesii

Gray 1831 (Reptilia; Testudines; Geoemydidae) in South Korea'

Kyo Soung Koo?, Hoan-Jin Jang3, Dae-In Kim*, Su Hwan Kim’, Hae-Jun Baek®, Ha-Cheol Sungs*
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2 Atolis HET] oPIBE TgolA} HA7IEE(4532)Q1 kit FAo] Mauremys reevesiiZ} o= HAE
A5 AFA W AR EAAS Telsloint. E3E AAA] Wefla] gAele] Ao 2] - 7P oR Qo] Hi= e Y
HEA Q5S RARIGILE Ao/t Ao vhaE A9 sY8oR e F9l Aotk AA)z] ol gL
5 A, A5, Al A, 57827 BAdEe] Sk AgA] U s Bole AA] FHol FAE0] Sl EL
Aot ARk 20181 5 104} 8 9o Az #A] ZAlol|A] s WAYole] 4= Zhz} 28 7iAI9} 21 7HA| %Ik
FAoloA] o] H= F2HAES FaviTtert AAA] FHoA thes A QI B3 i 2, 38t vE 1]
Azt 28717F AeA] S5tellA] Rl o, of= FAololAl 2 fj@agle] d AoR FHE) el Ak glold TiAE
SRIE|A] ekAIt o dAlE0] thar AE AL sl A WHao] SES| o] FoX|1 Qli= AoR gt skA|qk
738 B2AAEY oAl FA| EAES7] wiEe] EAolollAl= A&A] BAE 2 4= Sl k] AukE FRteh,
U FHof o] o] TS Hoshr] I3t whHo = AAR] Y B o] Ay oR qEojof I Fog
ek,

FR0: OISR, 75, MH7IEE, A HAX|, 221F, w2t 221

ABSTRACT

In this study, we investigated the habitat characteristics of a reservoir in Gyeongju City, Gyeongbuk, in which
a large group of Mauremys reevesii (endangered species Class Il and natural monument No. 453 in Korea) was
discovered. We examined the biotic and abiotic factors that directly and indirectly threaten the survival of M.
reevesii within the habitat. The reservoir where M. reevesii was discovered was built for agriculture and
surrounded by submerged trees, dam, forests, reeds, and farmland (paddy field). All of the M. reevesii were
found only in the submerged trees on the north side of the reservoir. We found 28 M. reevesii (8 juveniles) and
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21 M. reevesii (16 juveniles) from field surveys on May 10th and August 9th, 2018, respectively. A number of
red-eared sliders (Trachemys scripta elegans) and American bullfrogs (Rana catesbeiana), which threaten the

survival of M. reevesii, were also found in and around the reservoir. Moreover, there were signs of excavation

of cultural asset, chemical fertilizer, and household garbage, all of which are considered to be major threats to

the survival of M. reevesii, all over the reservoir. Newborn turtles in this year were not observed. However, we

estimated that natural breeding had sufficiently occurred since we observed many young turtles in the reservoir.

Furthermore, the presence of young 7. s. elegans individuals can be a persistent problem for M. reevesii as they

are competing species. In conclusion, in-situ conservation method should be considered for protecting the

endangered turtle and their habitat.

KEY WORDS: REPTILE, TURTLE, NATIONAL MONUMENT, NATURAL BREEDING, INTRODUCED

SPECIES, DISTURBANT FACTOR

=

[

A

Skt E2FE(native species)Q] HAI0| Mauremys reevesii
+ SRS sl F=, U4, 37ttt 5 oMKlof x99
A T2 s YIEASC|cHvan Dijk, 2011). sEARF 2
AR T, B0, ol 921 5O BAISS WAl
243t 4 Ylo] i1 ItYabe, 1993; Lee, 2010;
Lovich et al.,, 2011; Jo et al, 2017). TUCN:= A&, k&

EIG} o o3l 71 Mol Ml dAgole] ol
292 7oz a3t glon], o2 TAR WEsl] B

EN(endangered)© = X5} tH(van Dijk, 2011). H*30]9]
Axjo} BBFA 712 olgulo} 20059 AR 4535
2|51 2 H(Cultural Heritage Administration, 2006), 4]
A} FfRe] B 7ha7h Vel et 20121 WEsl]
opIAE 1oz AAele] BE @ Telela IrKNIBR,
2011; Ministry of Environment, 2017).

U= @Al dVde® 3t d=0] 2000t 25
B 24407 AR QT Sjoll] 43 FAiolo] Aqt=
= 3 (Song, 2007; Lee and Park, 2010), 45H(Song et
al,, 2014), AAx] B4 9 2AZ)(Kim et al,, 2013), 584}
EX(Oh et al, 2017), G o] $289] 447K Koo and Song,
2018) 50| o|Fofxl v} Stk FA¥o]o] WA AYejo} HeiE
StEs FAo]9] Akt HAl (Lee, 2003), ¥14] 3% (Koo
et al., 2015), HA] A2](Jung et al, 2016)7} UA|TE Q152
ol AR 2o o]Zolxl eiye] Azl wA} Qe

AEO] HAR] S Atshe 22 AAA] W B (in-situ
conservation)2 3t oF HEo|m, AR 9 HA(ex-situ
conservation)g {J8A = 1 E|ojof k= FRa3F Aotk
HAol9) AARe} TE AR AAA] BEE A-HKim
et al., 2013)Q} AA1Z] EAl(Lee, 2010) A7E7} 4=3)=] U}

Kim et al. (2013)°4= @Yo|e] AMAAE A3t Zlo] ofy
2k AR Holeh =3, e 5 TRt o] 24
o] 3o glof WAole] MARIE ofsliehe=t Ta%t 27
7} et SRS I Lee(2010)9] SlMollAt= w8019 1A
7he s AFston, des] A4R| S4E B4tk
g A webd EAole] Al fiajo] Bl Al A4
Aol tgt AR} s oFAPZIA] mH[RE AJRtelt. o= BF
A7 AR U BE ARe el 2 ARl "ok

& dele BE] opIEe A HArIEES St
W v E BdEE A A U AeAle] e
s, FAQL Hdel 2 = e A 8llee wet
SPAtE 2 A+t Aiks wole] AR B Tefele
ZUERE of 2} Fafof REEA] HfofA{of sk EE47]159]
Hooh @] SHod T8t 277k € Aol

HE L
1, MAIX| 8128 ZA}
o7} AR Aol AE AFAIG3SUIN, 129°16E,

e

125 m as.l)of] gt A4 o|cKFigure 1).

AAIR| o] 719} WA AEE 918l Google mapS &85}
ok EQE AARIQF 0] B0l S-S AlESlEigle
o, RAEE ARSI ApA|Y] Slee ARRY] F 17
i EF RIEe A= Zleg dEA SltiKoo er al,
2017). wepA] 2 dAtollA e dAol7h AE AR &
=5 SRIsHITh MR ol At el dgolA A
It SAloll AFRAolA Algthe YYES arskgit

T 1o
(www.forest.go.kr/). AEFoA LTLL o] 3 & ¢
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23 Al 2Rgar} vlEpTI 22 o= Jga Aol a8k
tHKim ef al., 2013; Jo et al, 2017). waba] B Ao A4
= JAolE] YFES ffdl o8 7hett FREEY A
ARE ARSI FAol= HE7opIAECIRF HA7]
HEg2 AGH Fol7] wiel xA] egRel Z3kAol
8715 oo SRRt 213 Z3o] ohd T2k 99| A=
Zegegl7] wizell 8)7F Aak= AY=rsieich

E12I5°UU'

E1 2':”00‘ E129°00°
1

- N38°30"

- N36°30°

- N34°30°

Figure 1. The location of the large population of the
endangered species Mauremys reevesii in
Gyeongju-si, South Korea.

2. FHx| Z=AL

A ZAF A A E7H2(DSC-HX400V, Sony,
Japan)E ol-§slo] FAYo]o) Al 9 A% s 245kl
o B, AR S WEo] o), 2] o], M 5
o7 JLHo] 7R53cBerry and Shine, 1980; Lovich, 2011).
SERIRE, A1 elskr] ok AEiollA Agsts] oyt A
ERI517] 07| wiEe] 2 Aol AAES HESHA %k
o} 2 ThA1Y] 3 el 2700l wet ek, 5
cm H[RES FA(1AAY0IR} Fafde &4), 5 ~ 10 cme= o}
A2-394), 10 cm 2= AR 712319t Lee, 2010;
Lovich, 2011; Koo et al., 2018). A5=X|of| A&Alel= FAjo]
O] JfAIE 7S ERlskr] €5 2018 5€ 1093} 8< 9¢)
23] AA #A| 2ARE AASHITH

Aok oz 2L Ao f o BEES B AR
EoAlE A2 9Fo] Hek webA e oz WA

S HolgoR o] ggh A7t Q= SavitE]et A1 A%]
AR PAE Ho|1l Q= Hog|7|Ho] A4] ojHE 2ABIA
tHLee, 2010; Jo et al, 2017). AAX| FHe] =olu} u,
T 22 Q1$iFl FofA] HiEEE QAU T 2t
AATBR= Aol ke Z2riKhan and Law, 2005; de Solla
and Martin, 2007). Wahx] HAo] AAlR]of| ke &= 7154
o] 9= Uit B FARL Hok, WO} 2 0 A1ES
ZAFSH3ICE

21

A4=2]2] = oF 500m ¢lom, WAL oF 15,000m*0|3)
Ch(Figure 2). @440]¢] AAl= wH-&0= ] S A
glom(Figure 2A), HTLt 3P4 50 FpAIES ZRIEX]
Ak

E

-

W

Figure 2. Photograph and detailed diagram of the site of
Mauremys reevesii population. A) reservoir, B)
submerged woodland, C) dam, D) forest, E)
reed, F) paddy, G) grass land. The arrows
indicated the inflow and outflow of water. A
star mark indicates the point of dead M. reevesii.
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ApAle] Folls 271 wet aEso] A Rl 9l
Lo, LT shte] A FE-2 2ol 1 ELe] FEjdl
CH(Figure 2B), FAHO 2= A50] 245 o] QISItK(Figure
2C). A=A FH2 GAPE 7hkE Abdol| szo] B/ o]
gl em(Figure 2D), FHol= Aol A]star U3det
(Figure 2E). A5=A] 5 At Yroli= =5AP} o]Fof
AJAL AIEKFigure 2F). AeA] HHO < Fl2e 2APFEE
3 ASICHFigure 2G). AAS] HH HHof= A4 oz
FAE FA97E FHols AR Aol juE =
PIABIAL AUk AA] Aol 9 B sEHCR &
2lLzich AgA] Wil dAolso] YE-2 98 28
o4 Qe FEEo] WA ke whd, SELT A9
% A9oMe FAolEe] dFEe T o Qe FEES0]
sl QIAch(Figure 2B, D; Figure 3).

Figure 3. Endangered species Mauremys reevesii (A) and
introduced species, Trachemys scripta elegans
(B) on the partly submerged trees.

1259 10) =AM = AJA] 20, oFdA 8, & 287HA17}
WA 22K8E 9Y) ZAlelAt= AJA (A 1 7iA] 223,
oAl 16, & 21 ZAPF EAE UK Table 1). 52 AE|=
AHgA| S (Figure 2A)0 | IR HAo] 1 AHAIE ARt
BE POl FEUT AGolAe W= It (Figure 3).

A=A el EAgole] HAA AR i e
FAES] Aajo] BRIEIH. 29]9] Ax] AR A 23, A
3 Z22ar oAl 3 AA7E A E QK Table 1), A<=A|oflA]
W BE FeARES Wole s EUT A9
oA TA= {ck(Figure 3B). 2f2 FAF Fatte|e] 4
AEs= Aol 2 FHEUNE = A %(Figure 2B)
oz A|dj(Figure 2E)oflA] th4= =T

Alole] WAXo] FAH RS 2 THsAle] Gl &
CHE foloml A4 oA SEa Gl o 2ot
A W 2ede] Qlgick. Rk ula 5okt Zo] 444 o9
o] lo] & 4 Gl Bo] = XL AH AN sl
919ick(Figure 2F). Atk WAREESo] 718 A0 R 4
L sd|Se] A4 FRelA s,

Table 1. The observed number of Mauremys reevesii
and Trachemys scripta elegans in the natural
breeding site in Gyeongju, South Korea. *:
one dead adult turtle included.

Mauremys Trachemys scripta
Date reevesii elegans
Adult Juvenile Adult Juvenile
May 10 20 5 2 1
August 9 8" 16 1 2
Total 28 21 3 3
ng-

kit FAol= Ete) Ji Aol = FESA|TE 5
H o)A ¥AE 7= 3K Song, 2007; Lee, 2010; Do
et al., 2017). ‘FAol= T2 HIwr} ufe- wan, gb A5=A]of|A]
A AAlrE wie- A Aoz d#fA QitkLee, 2010).
2 Atollxd= 3 AgRlolA to] gAo] TiAlEe] AAlst
© AE WEsglon, 13] 2APlA 20 7iA] o] ddols
o] TEE|QIL). HIE H2s] oj= He A7]9] FAITe] FdE
o] A= AURALE B3l Teldh Fart glov, AR AL
oA AR AARel 7A2] 7]5E(Lee, 2010; Lee and
Park, 2010) 312{5PH A AAR|2A = AEs] & 7iAE
o] g0l & 7Fs/dol Uk

23]of] A% AA] 2AlllA Gl Aol et gA¥o] fA
+ THEEA] Sith dubA o ® JAgo]o) AR 6-79 Aol
o] o|Rojx= Ao E oA QJriFukuda, 1965; Lee ef al,
2011, Jung et al, 2016). 10 Fof E3lst 7|A7} THak=
7128 AATKLovich et al, 2011), A=t 3 271 A=r}
Aol fAlEe] Fofslal £33t & vl FHol| S0t
7155 aefshd, A7 e BEASH] ke 7RsAde] Sl
SEAIRE =2 A9} o dAlEe] AR TR A EAgo] 9]
HAlo] o] fo|X|aL Qle-E oughal & 4= Qi

Ul Aot FeAASRC] A WHE A= Qe
L Aped AalRof| A AgA|eE o d Ao FEjE SAlo] WA
ARl oFAIZIA] LEfRIA] Y9kthLee, 2010). ofwgl @210
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2 7 Fo| FAlo| AAlet=Al & 4 flort At o dAIzE
FAlol HaE Tk ZE FAo] Sk o] 7HA] wAl=
olojd 4= qlrk wl B2l WAol= HEAARC] U=
7] A7 FARE e X915 711 RS0l qlSie) skAlRE
2 Atollil= FREE 21 1A ARl Aol He
AAE dele= 275 RISkt Jo et al, 2017). E3F
a4 U] ole} BediziRe] EAS At Aol E
FAARY s @0l Hok Q3itKoo et al, 2012).
o9} FHEAAESC] U A YolAnt WA E YTk
AL 7 Fo] FARE A4 3PS Aogitks As oufgitt.
Azt T &2 ool sAlol AR s Fdl 2t
Hajo] o]RolRE o 4= Qlrt. o= AAIRIERE op e} HAR]
AFolehs SR A} olofd 4= Qlok wEhA = Ft
o] ezt AA WAE ERRlsk] flelMe 55 FAgolet F
2ARo] FAlo] BT Al Aol A g G}
oloiAoF 3 Aolch

AAJAje] S0k 11 glof] Alalalz Al HAHR e
< u]ZIth(Khan and Law, 2005; de Solla and Martin, 2007).
E3| ok} ko slsl B8 AE EZ(bioconcentration)=
Y oyn, HA|E ek Zrl(de Solla ef al, 2011). & A
A ofA] SR1E FAJolo] AAJR] oA w=gAKR} AL
7} OFOIX|AL QIglom, S5lof|A] A 2A7] Sof WAE|S]
o} gAol= AARIeE FHEAPZE FARE E4d0] Q7] wiiEe]
Ho] k& A9 AEH R Fd 7s/de] qitk Ak o]
23t e¢ledo] uff Aol EolA ofugt JFkE AHAoR
7¥sl= Ao gk Ak o)Fofxl vt gltk 555 Atoflal=
Aol MAJsl= FAolES toR AAIX] @¢o] ZiAIEl
N2 Pk mofer Bart 9lom o)z wAolo] Al &
229 RS sk el ol H 4= k& Aot

AEE-dat DEAE3 oA o] Fo AL Q= FAo]
QEFARE AAA] 9 B HPHS B3k e HAn 5l
tj#20l do|ckJung et al., 2016). ¥FH, AAA] U A
2 glgol A&Aos MAlshal dokd 4= Qles A4
A ZAAE BAsk= Aoltt 2 Ate] A9, Ej1E JAo]
MAEE AP oR Hosk= A FasHAL sl 4417
oA 71& TiAlEe] A&Hom WAlskL Aokt 4 Qs
AARE BAsk= AAA] W B dHo] Lagt Al &
= Qlek wEbA 2 dAella] ERlE FAgolEe] A4l jidlo]
A&H 0= o]oj2)7] LfsiAl= AAIA|el| thgh HoiEnt oz}
AF L AA o AAgt AR Y A Aol 4 d
-gE|ojof & Flo]tt.

2 AtellAs BE9N7] oP8E Aot AfAleke Ak
AR SRlstal W9 73S 5l HaE =
AJo9] 4= 7ol Rl thE A IKJof| vial Wokort 2] -
A CR TR A B 2ol FakE v 4 e A

> o

o

Q1 QA5 Eok ke WARlrk S5, AAEel BeviARe
A 4] TR e daolol A A% Holm HHA)
FAP} E Zolck ZFole 2 A7) Aug IAR Z74Hel
)8} @A77} o] RofHol 3 Zloln, HgHom PAlo] 2
gk ofuje} Hale]o] 4IRS BT 8 4 i
o] nfgislofof 3 Zolck

Al AL

G SRl SR 20184 AU AT
3 2APe) A0S Q% EYS glov), ARERRY 91 9
A 2] 7)47PARIRE201807039)0] A28 o
A 2ol =g T4 A A s Selic
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