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Distribution Aspects and Extinction Threat Evaluation of the Endangered Species, Rhynchocypris
semotilus (Pisces: Cyprinidae) by Kwang-Seek Choi, Deokki Kim' and Myeong-Hun Ko™* (Kosoo Ecology Institute,
Seoul 07952, Republic of Korea; 'Research Center for Endangered Species, National Institute of Ecology, Yeongyang
36531, Republic of Korea)

ABSTRACT Distribution aspects and extinction threat evaluation of the endangered species,
Rhynchocypris semotilus were investigated in Goseong-gun, Gangwon-do, Korea, June 2020. Among
the 12 sampling sites investigated during the study period, samples of R. semotilus were collected
268 individuals at 6 sites. The streams inhabited of R. semotilus were Songhyeoncheon (3 stations),
Gojindong (2 stations) and Osodong (1 station). The main habitats of R. semotilus were uppermost
and upper stream (Aa type) with 3~15 m water flow width, 0.3~1.3 m depth and high ratio boulder and
cobble bottoms. The estimated age of the R. semotilus (June) based on their total length distribution
indicated that 0-, 1-, 2-, 3- and more than 4-year-old were 6~27 mm, 38~59 mm, 60~75 mm, 78~93
mm and 96~125 mm, respectively, and their has matured reproductive organs over two years old.
R. semotilus investigation results of the threat of extinction showed no tendency to decrease in
population size, but estimated to be less than 1,000 mature individuals, with a small range of extend
of occurrence (39.668 km?), area of occupancy (16 km?), and number of disconnected locations (3
locations). Therefore, R. semotilus is now considered vulnerable (VU D2) based on the IUCN Red List
categories and criteria.
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E7FA] Rhynchocypris semotiluse %1% (Cyprinidae) %
o}3}(Cyprinidae)o]l &38h= Y4 £FARE LU=t
A= T wFHEI FE Aol A2lshe, B3] 1A,
YA, AL Aol AAlshe fh=af-F otk (Choi er al.,
1990; Kim 1997; Kim et al., 2002). HE7IA&= £ AgtE A
AR Z QA3 19964 EXoRYF - e A= 1998
of siAlE &, thAl 20124 EFH7] oS 5= A4
= & AF7HA] A B35 g It (ME, 1998, 2005, 2012,

A 49 2 (@), W7 (R AT, THE @A)
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2017). WEZHA ] e BEE BAH= 20119 AR
o $15(CR), 20199 AMzat7Z o] 917] (EN)Z B7F=H
(NIBR, 2011, 2019), L & HE7}A|o] thgt A= et A
B A} (Choi et al., 1990; Kim, 1997) @ 19705 DMZ
M| Z Ao W2 &3 7]2 (BCP, 1974; Jeon, 1987; Son and
Jeon, 1991; Jeon and Hwang, 1992; Jeon et al., 1995; KFS,
2000; NIER, 2001, 2012; NFRI and ME, 2004; NIE, 2014,
2015, 2019)5k0] I Holch. ME7HA] A2 gzl 74
T AT A, 1AF, 2%, $EHS 2T DMZ Yk
SUBAA G &3t 37HE WA god E¢lo] A1

2] shde FRE (S 1,287 m)oAM, 1XFT o4
= 1AL ABAEY 911 m)ollA LYste] dtol FREHE

ol
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bl OIE]-(Kwater 2007)

FEuE gepolie 2ot AR HEA g FE0] B2F
Aol AstA ﬂ%%‘—t olof 1996 A HFEL7EE A
Akl BE3k QTh(ME, 1998, 2005, 2012, 2017). BEY
7184 Aol ol APH o HEFAY 532 B7ke A
o] T8, AMEZ W3 9l 7]& X YA (IUCN, 200)= 2
HHog dFH71EY 29E9E 558 1Y 5 e
= AN vt Eoife ofol wet 2011d 3 2019
doll EHE 532 B7kste] AARERS e uF gl
\,].’ —,:EX}E—J H&o; Aset 74 AFS _4-01-0].;(] Eo].
of ZEYY 4 HFHF Fol T84T Fr|EeE AHEHA
TH(NIBR, 2011. 2019). webx BF971F5E9] AHest 2359
S Bk feie SHE A R2dg 9 A B,
Ao, A 54 52 wetske Aol T3, 2597
T 9 A R{Fol disf FEHE AT BEo A A, A
T Tosly] T AUREEZRAL AAEY BEAE 55
1 9tk (Ko, 2016; Ko et al., 2018a, 2018b, 2019,
2020, 2021).

2 AFtoMe ASeR SFF BF97] oMAER A
HE7HA 9 BEXALE AAISt] E23d% 9 A2 E4 5
< US| A A 9 BEol e 939 592 B
3t volrh FEehS AAIstaAr sttt

ERTET

E7}A] R. semotilus®] EXEZA= A3PAF(BCP, 1974;
Jeon, 1987; Son and Jeon, 1991; Jeon and Hwang, 1992; Jeon
et al., 1995; KFS, 2000; NIER, 2001, 2012; NFRI and ME,
2004; NIE, 2014, 2015, 2019)8] £8X|d ¥ &3 o] A==
Al g7 A5 Ade @ A, 221F M), 22527,
FEA @) 1271 A-E Astk=dl, A 2 A== TUCN
(2001)9] E1 A2 x2km)E 1&3dte] 2~5km HA L2 8}
St (Fig. 1). 2Abs AFAYEA (H2020-6%)2] 28357}
£ 82 T SR 2okl 20208 649 17~23U]| ofF A
AR AR 2 AAS

A% AP FN (YR 4x4 mm)st F(FE 6x6 mm)
& olgstgld, AE o7 F MSIAL uhaA (Ms-222,
Canada)i otHste] A4S EA% & WRsIE, 1 9 5

SAFS T AAeE et  HiE URSEY. 4>
Kim (1997)¥} Kim and Park (2007)°] u}e} 5A43t4oH, 5
A A= Nelson (2006)= w5kttt

HAA 87 F Bt 208 BT} §E 4 8
oY, 2=, e, 20 2 ZANHE,

+ Google Earth (Google Earth Pro, US), 3M2+ Cummins
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Fig. 1. Suvey stations of Rhynchocypris semotilus in Goseong-gun,
Gangwon-do, Korea from 2009. MDL: Military Demarcation Line
(dotted line), DMZ: Demilitarized Zone (dark gray area). CCA: Civil-
ian Control Area (light gray area).

(1962), 3P F- Kani (1944)] whet FE8FQL, s 4=
1:100,000 7]120.2 Ak}, o] - sfslal shAe Zemt x—]
7]X‘IEE(C0nduct1v1ty) A=, pH, £&A4H4AFF (DO, dissolved
oxygen 2= A (T-250A, ASAHI, Japan)9} 2
7] (HI-9828, Romanla)-g AR5k 243k

EEHE 552 IUCN 2001)9] HAMEE F717|Eo] et
AR Al e AT, 2EAS, Apud, gEw
2] (location) %+, § 47144 5& 2A2 Brksksct.
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Q7EQIO] ko] AgtE 3ol It AF<QU AYE (St. 1~4)

o} IAF(St. 5~6), LA42F(St. 7~8) AlF2 H|nH 17} =
3 FSE BE APeR o 2olA ggon] A3 (Aa type)
9] 1~3%} stH o2 AL R E ZE (boulder)d A=
(cobble)®] H]-&o] &t $HH (St. 9~12)2 I =7} H[wF
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Table 1. Physicochemical and hydrological environments at the study stations in Namgang and Songhyeongcheon, Goseong-gun, Gangwon-do,

Korea, June, 2020

Namgang
SFations Sangwonri Gojindong Osodong Songhyeoncheon
items
1 2 3 4 5 6 7 8 9 10 11 12

River width (m) 10~13 10~15 20~25 30~40 10~15 25~30 15~20 25~30 10~13 15~20 30~35 25~30
Water width (m) 5~8 5~10 10~15 20~30 3~10 10~15 10~15 10~15 3~5 3~5 5~10 10~15
Water depth (m) 03~15 03~12 03~12 03~14 03~13 03~12 03~12 03~10 03~0.7 03~12 03~12 03~15
Altitude (m) 487 379 311 239 430 291 265 230 110 36 24 7
River types* Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa Aa~Bb Bb

M 10 40

S 10 20 10 30 40
Bottom G 20 10 20 10
?;;iﬁamm P 10 10 20 10 10 20 30 20 20 20

C 20 20 20 30 30 30 20 40 20 30 50

B 70 80 70 30 60 50 50 40 10 20 20
Water temperature (°C) 174 18.1 18.5 184 17.3 18.0 17.6 18.0 19.5 194 202 204
Conductiviry (us/cm) 58 65 68 62 44 53 49 67 63 64 67 88
Salinity (%) 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.04
DO (mg/L) 747 7.16 7.10 7.42 743 6.74 6.74 6.81 6.70 7.36 6.55 6.48
pH 6.92 6.90 691 6.89 7.01 6.97 691 6.93 7.03 7.00 7.07 7.05
Etc*** W, RW RW

*Kani (1944), **M: Mud (<0.1 mm); S: Sand (0.1~2 mm); G: Gravel (2~16 mm); P: Pebble (16~64 mm); C: Cobble (64~256 mm); B: Boulder (>256 mm) -

modified Cummins (1962). ***RW: disturbance of habitat by river work*, W: weir.

UL, T AFRE T A LR o]RoA L sHHFL A
3 (Aa type)d] 1~22} shdol sH2 223t 59 o]
Egou, stRie 37 sBAd AL R o]FoiA]
%2 BAIF (Bb type)?] 22} hdo|w SH2 mafjet
Hlgo] Eth A#alo T A9 St 4= Bt AR
Aol o7 2ol FolER Z-g3ta qllen, $AHY
St. 9% SHHFAE YR o|FoA A7} wetE o] 3Tt
ZAAFEEY o -3t EAS A 2T, 22 AU
17.4~18.4°C, IA%E 173~18.0°C, 4% 17.6~18.0°C, &
A 194~204°CE Y S8 0] JYE|et 1xF, 0 AFH
t} 2~3°C7} =9t AXF o2 HA7|HEELE 50~88 ps/cm,
HEx 0.03~0.04%F FkIL, FEAATF(DO)= 648~7 47
mg/L, pHE 6.90~7.072 ZAol| 717}$ich(Table 1).
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AL 272 A Rhynchocypris kumgangensis, °F-HEL H
E7HA R. semotilusB L1, HEN R. steindachneri, A o] (%
o1) Oncorhynchus masou masou, Q| Rhinogobius brunneus
Y £o 2 AT HAR I FTL AR BFA7] oF
ARE TS HEZHA (F7, $8F), hEA Lethenteron
reissneri (5@Z), +5F7) Cottus hangiongensis (53@7) 3
Fol EdstgleH, AFARFTLE FHEA, HEZA, B
Z7) Iksookimia pacifica, B)-3-7] Silurus microdorsalis, 57}
2] Liobagrus andersoni 5%°], 3583 olF= tt5Ao¢} At
Hol(Fo)), "ol 35|, ¥Z3/4 olF= 2] Plecoglossus
altivelisSt 557l 20| Y= A ch(Table 2). EVF F A+
Hol (ol)i Foiare] S0l A1 AT YA % glo}
220 0. m. ishikawae?} Szt Aeto] SRS W=
A W £, ARES} S| teerol H3 glid] (NIBR,
2011, 2019), 79| Abd o] (Fohe HF7IEC] g7l ol
SEutEte] L3 Ao (o)) AT L& AR AL gl

3. HEJIX|e| 2

BE7A A4 Felsh] 8l 127) ARE 248k 67)
ARelA 2684718 AL, HAFRE B AR A
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Table 2. List of fish species and number of fish collected in the study stations of Rhynchocypris semotilus in Goseong-gun, Gangwon-do, Korea,

June, 2020
Namgang
o . 3 Songhyeoncheon RA*
Scientific and Korean name Sangwonri Gojindong Osodong Total (%) Etcs**
1 2 3 4 5 6 7 8 9 10 11 12
Petromyzontidae 2437 o] o}
Lethenteron reissneri TF&7%o] 3 3 0.23  Enll,L
Cyprinidae % o3}
Pungtungia herzi Ei17] 2 2 015
Rhynchocypris steindachneri H1E 7\ 7 5 5 24 37 57 135 10.31
Rhynchocypris kumgangensis 574 2] 128 41 44 105 353 42 55 768 58.63 E
Rhynchocypris semotilus Y7} 133 2 3 55 41 34 268 2046 Enll E
Balitoridae <7} 7}
Lefua costata &) 3E] 2 4 6 046
Cobitidae v] 72|32}
Misgurnus anguillicaudatus 72 2 2 0.53
Iksookimia pacifica SE7N 2 3 0.61 E
Siluridae =] 7]}
Silurus microdorsalis U]<7) 3 2 2 1 8 061 E
Amblycipitidae 5-7}2] 2+
Liobagrus andersoni 57}+2] 1 1 0.08 E
Salmonidae )3}
Oncorhynchus masou masou A0y (%01) 25 12 8 3 4 6 1 59 450 L
Osmeridae vt} o] 3t
Plecoglossus altivelis 21 2 10 12 0.92 Di
Gasterosteidae 271X 117] 7}
Pungitius kaibarae Z¥7}X 117] 5 2 7 0.53
Cottidae 53 7]}
Cottus hangiongensis $+5%7\ 1 1 0.08 Enll, Di
Gobiidae %5013}
Rhinogobius brunneus 8 8 1 4 20 1.53 L
Gymnogobius urotaenia =+ 3 2 5 0.38
Number of species 1 2 3 7 1 4 3 6 5 6 1 2 15
Number of individuals 128 66 59 133 133 360 51 71 88 87 129 5 1310

“RA: Relative abundance (%), “E: Korea endemic species, Enll: Endangered species II, L: Land-locked form, An: andromous species; Di: diadromous species.

4] 47 AQA= AHEA] kAL, 1352 270 A oA
135707, 2452 271 A F 170 AAA 3777 A=
om, SN E 40 A F 87 171 AHE A7t 370
A 130703171 45 = AT (Table 2).

HE7HAE DMZ RISA0I5AS ALY dgto= 19749
FE 2AE ] 7|5 E ek Aol whebA ZARK| o] 2fo]
7F A, $AH O 1F (73), 245 (43), FLE
23)) &2 2 gol st or AU E AT BE A
A HE7IA7E EdstETE AL YA H 2ABlS F2
Aol 2 Qlaf Aot vlue & 4 glloy A= $3H, 24

T 2aF £O2 g2 AT AR EAL, dElE 201437

E 20209 7HA] ZAME QLo U A A]o] EHIE] ] ¢k9kTh(Table 3).

4. HHEZIX| MARE EY

HEZIX 9] HAR = Bo] 1 §Z 3~15m, 4 03~1.3
mo 3td JAAF B AR (1~3% 514)9 AZE (AaF) o2
L =5 F2E9] Hlgo|
3} © A% 0] 230~430 mE H]I
m2 H| 2 & ot}

6¥ol AR E HEIA 9 IS
A% Ay}, $ 1F Jo2

60~75 mm Tt 2FAY, 78~93 mmE T 3WAY, 96~125 mmE=



HE7IX| 2XZAHT S

]
o0&
N

181

Table 3. Historical appearance record of Rhynchocypris semotilus in Goseong-gun, Gangwon-do, Korea

Namgang

Songhye Total Reference
Sangwonri Gojindong Osodong oncheon
- - - 61 61 PCP, 1974
o) [e) [e) [e) Jeon, 1987
- 2 - 63 65 Son and Jeon, 1991
- e} - 35 35 Jeon and Hwang, 1992
- 16 - - 16 Jeon et al., 1995
- 44 - 244 288 KFS, 2000
- - - 7 7 NIER, 2001
- - - 25 25 NFRI and ME, 2004
- - 44 - 44 NIER, 2012
0 0 7 17 24 NIE, 2014
0 50 14 19 83 NIE, 2015
0 578 - - 578 NIE, 2019
0 135 3 130 268 Present study, 2020
- 825 68 601 1494
—:not survey.
T 434 o Fe 2 SN, Fefjd o] AR Aoj= HF 16 m
S7] Q9T (Fig. 20). $8H WS BY 6~27mme Fdy w1 A " Namgang (Gojindog)
2+ 18 June (n=135)

20, 36~59 mm= T 134, 60~73 mmE T 248, 74~111
mm B 394 o] o2 A= Gt (Fig. 2B). WebA] ARE
A= dAR Ao AFt7]of §lo] 13lE He2
ZAL 717k0] Atk Holgloyt $EHLE 47|, 1XF
2 B 1~4AA71A] ookt iA|17E A4Sk Sl RHE S
2 Tk 4dAo] A9 gl ALE Yeht XolE EYrt A4
7h A&she dole gAY ERYE 4 A9 A BH=
E o F AE ZF 5294 o] (HF 60 mm o] o2 F3
=3tk Kim (1997)2 HE7HA] 9] AFt7)= 49o]al ARE vt
194 A% 40 mm, 9 294 70 mm, Tt 3~4dA} 100 mm ©]
Ao g Hasto] Abety] 9 dR AR M7 o] ZpolE H
ol AY FHL 69 T AZITE AR A2 =5 19 F
¢ A% 2 AN EREZEE ZAPSHo{oF A3 AP 12E

Bt

i)

HE7HA 9] BEAE AT+ IUCN (2001)9] B7F7)&] w
2t Bristgct W77l A OHAIE 327] fa), B (A EE A
4] M9, D (F4 T AgtE A wet B7HE AAS
ot B7P)E AdA e HEZHAY A 32719 74 T
F2 HEHE Sl AT UF Fa Ao A=A Gt
t}. B717)1& BolAE EAH Y 39.668 km?, H-4HZH 16km? (4
N AR, A4 37HE Hoy SEHAY HRHF, 44K

12 4

10 A

0 10 20 30 40 50 60 70 8 9 100 110 120 130
16

14 | B Songhyeoncheon
23 June (n=130)

12 A

10 4

0 10 20 30 40 50 60 70 8 90 100 110 120 130
Total length (mm)

Fig. 2. Total length frequency distribution of Rhynchocypris semotilus
in Namgang (Gojindong) and Songhyeoncheon, Korea, June, 2020.
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Bla+B2b)2E H715lAth ¥7171% D= A4HA 16km* (4
N A&, A 371012 & 2AR] s Al (T 284 o
e 2AE 73704, S 41742 2R 114784 Ak 13
T2 AFR AT AAska QI FAHY A
 2AAF (04 kmye A4 (2.2km)2 T gibstd 226
MAZE Aashe Aoz ALE7] g2, 15 $3HY
AAHAE st xRS FAsHE FHa 25070F] o
& 1.0007]A] olstz A= 7] izl H“(VU D2)°o.2 F7}
st wEbd WE7HA 9] HE EFAE SES 2F4E ¥
F FF(VU D2)22 7= i Zd*—‘ix}iﬁow HS7HA|
9] FEAATT2 2011 95 (CR D2),20199 9171 (EN D2)
2 %7}E o] (NIBR, 2011, 2019) 2 A9} FU3H4 B7171&
DE H7tE o A7t 201182 50704 o8}, 2019
@2 250704 olskz F7g3tA °Ur 2 2Pl A= 1,00070A]
ostZ FAH | AxAAle At  SF el AelE Byl
7= vt e 1@,4 B0l 23] oxofut
AAstaL gloy BE 4427 DMZ WZHIESAFAIA o
I Qo] vlaF & HEE ] gt shA|N o] 2%t %%’M]
o= Qe MEZHR o] gt A= GHA B Qo] A
stot. wheba &b el B 9 HES s A _gia}
MAA B, 4% B A8, A A 59 AEEHE a7
7b 283t AZE A ddle 23E, Loy g2
G} AR B ZAE v]23 F2 }_A}(NIE 2015,2019)
AA ME7HA S A 2ol S| 3t=dl,
eDNA 24& 883t A4 475 F71 AR 287} ok
I gEnh HE7HA] AR @A A5 3] sPAEARE
Aegd Ao] wEHU=, ¢ B A Folnt A257] o
ol F2Ee SPAEA 9 IS T2 REEA] A Fste{of 8L,

AAA7 2 BEE 4 QLES 42 Falo] et

b— anlz}\]_ ol

]

OF
=

L2yt BE 9710157 WEZHK Rhynchocypris semotilus®]
RN BEHAES Jﬂ7}°}7] 913l AHw a4 2020
6ol REEAE AAISIT XA 25 1270 AF
ZAkste] 67) Aol A 2687HA1E A8t sHHEE
FAA G AR, 2AF M), L2F1H) <Lz A5
b Wsleh BT AAAE S AT EE ARG
Aa type)9] §-Z 3~15m, 4L 03~13 mE M2 ZET
e 5ol ugo] £ Rolch WANEREE (E AL
ZA% A3}, A& 6~27 mm= FEAY, 38~59 mm= T 1A,
60~75 mm T 238, 78~93 mm= T+ 3¥AY, 96~125 mmE=
W 4dA oo FHAT, AN ASEE Qe W2
| ool qleh. HE7HA Y] BF 9 585 IUCN B77|&

o wet Bt
SAMAT=
km*)et HFHA (16 km?), &4 (A0S
F¢l FeF(VUD2) o 2 H7H= 9l

AR 2718 3A daskA] gkon, A

= 1,0007HA] o]st2 FA=H L, 22 S H Y (39.668
Ho] 329 ¥

At At
2 dvs 2Yaede) 20209 BE907] opyAE A
Zra} QPO 2AFYOH, B 2P 19D 4 =S g
2354 2 BAR L5 A=Y,

REFERENCES

BCP (Bureau of Cultural Property). 1974. The reports on the scientific
survey of near the DMZ. The Report of the Korean Associa-
tion for Conservation of Nature No. 7, 316pp.

Choi, K.C., S.R. Jeon, I.S. Kim and Y.M. Son. 1990. Coloured illus-
trations of the freshwater fishes of Korea. Hyangmun Pub-
lishing Co. Ltd., Seoul, Korea, 277pp.

Cummins, K.W. 1962. An evolution of some techniques for the col-
lection and analysis of benthic samples with special emphasis
on lotic waters. Amer. Midl. Nat’l., 67: 477-504.

TUCN (International Union for Conservation of Nature). 2001. IUCN
red list categories and criteria: Version 3.1. IUCN Species
Survival Comission. IUCN, Gland, Switzerland, ii+30pp.

Jeon, S.R. 1987. Freshwater fish fauna of near DMZ area of Kang-
won-do, Korea. Resources survey report of near DMZ area.
Gangwondo, Korea, pp. 569-598.

Jeon, SR. and J.S. Hwang. 1992. Report on the natural ecology sur-
vey in the near Demilitarized Zone (Civilian Control Area).
Ministry of Environment.

Jeon, S.R., Y M. Son and J.S. Hwang. 1995. *95 Precise survey report
on the natural environment of the near Demilitarized Zone
(Civilian Control Area) (I). Ministry of Environment, 605pp.

Kani, T. 1944. Ecology of torrent-inhabiting insects. In: Furukawa, J.
(ed.), Insect I. Kenkyu-sha, Tokyo, Japan, pp. 171-317.

KFS (Korea Forest Service). 2000. Forest ecosystem survey com-
prehensive report in DMZ area and neighboring area. Korea
Forestry Research Institute, Seoul, Korea, pp. 358-387.

Kim, I.S. 1997. Illustrated Encyclopedia of Fauna & Flora of Korea.
Vol. 37. Freshwater Fishes. Ministry of Education, Yeongi,
Korea, 518pp.

Kim, I.S. and J.Y. Park. 2007 Freshwater fishes of Korea. Kyohak
Publishing Co. Ltd., Seoul, Korea, 467pp.

Kim, K.C., M.S. Kim, R.T. Kim, K.N. Kim, T.S. Kim, C.Y. Rim, U.I.
Park and K.H. Han. 2002. Red data book of DPRK (Animal).
MAB National Committee Academy of Sciences, Pyeong-
gang, DPRK, 316pp.

Ko, M.H. 2016. Distribution status and threatened assessment of en-



dangered species, Pungitius sinensis (Pisces: Gasterosteidae)
in Korea. Korean J. Ichthyol., 28: 186-191. (in Korean)

Ko, M.H.,K.S. Choi and M.S. Han. 2021. Distribution status, habitat
characteristics and extinction threat evaluation of the endan-
gered species, Brachymystax lenok tsinlingensis (Pisces: Sal-
monidae). Korean J. Ichthyol., 33: 74-83. https://doi.org/10.
35399/ISK.33.2 4.

Ko, M.H., M.S. Han and S.M. Kwan. 2018a. Distribution aspect and
extinction threat evaluation of the endangered species, Cotfus
hangiongensis (Pisces: Cottidae) in Korea. Korean J. Ichthyol.,
30: 155-160.

Ko, M.H., M.S. Han and S.M. Kwan. 2018b. Distribution aspect and
extinction threat evaluation of the endangered species, Rho-
deus pseudosericeus (Pisces: Cyprinidae) in Korea. Korean J.
Ichthyol., 30: 100-106.

Ko, M.H., M.S. Han and S.M. Kwan. 2019. Distribution aspects and
extinction threat evaluation of the Korean endemic species,
Iksookimia pacifica (Pisces: Cobitidae) in Korea. Korean J.
Ichthyol., 31: 16-22.

Ko, M.H., M.S. Han and S.M. Kwan. 2020. Distribution status and
extinction threat evaluation of the Korean endemic species,
Iksookimia yongdokensis (Pisces: Cobitidae). Korean J. Ich-
thyol., 32: 1-7. https://doi.org/10.35399/ISK.32.1.1.

Kwater. 2007. A guidebook of rivers in South Korea. Kwater, Dae-
jeon, Korea, 582pp.

ME (Ministry of Environment). 1998. Natural environment conserva-
tion act (Law No. 5392).

ME (Ministry of Environment). 2005. Enforcement of wildlife laws
(Law No. 7167).

ME (Ministry of Environment). 2012. Conservation and management
laws of wildlife (Law No. 10977).

ME (Ministry of Environment). 2017. Conservation and management
laws of wildlife (amendment of enforcement regulations) (Law
No. 10977).

Nelson, J.S. 2006. Fishes of the World, 4th ed. John Wiley & Sons,

HE7IX| 2XZAHT S

]
o0&

7t 183

Inc., Hoboken, New Jersey, U.S.A., 601pp.

NFRI (National Forest Research Institute) and ME (Ministry of Envi-
ronment). 2004. Environmental ecological survey, analysis and
impact assessment of the Demilitarized Zone. National Forest
Research Institute and Ministry of Environment, 605pp.

NIBR (National Institute of Biological Resources). 2011. Red data
book of endangered fishes in Korea. Ministry of Environ-
ment, National Institute of Biological Resources, Incheon,
Korea, 202pp.

NIBR (National Institute of Biological Resources). 2019. Red data
book of Republic of Korea. Vol. 3. Freshwater fishes. Ministry
of Environment, National Institute of Biological Resources,
Incheon, Korea, 250pp.

NIE (National Institute of Ecology). 2014. Ecological survey of DMZ
protected areas (Eastern GOP Area). Ministry of Environ-
ment, National Institute of Ecology, Seocheon, Korea, 82pp.

NIE (National Institute of Ecology). 2015. Ecological survey of DMZ
protected areas (Eastern Coast Area). Ministry of Environ-
ment, National Institute of Ecology, Seocheon, Korea, 441pp.

NIE (National Institute of Ecology). 2019. Ecological survey of Baek-
dudaegan protected areas (Daeganryeong~Samjaeryeong).
Ministry of Environment, National Institute of Ecology, Seo-
cheon, Korea, 455pp.

NIER (National Institute of Environmental Research). 2001. Natural
ecosystem survey report of the near Demilitarized Zone
(Goseong-gun). National Institute of Environmental Res-
earch, Incheon, Korea, 1410pp.

NIER (National Institute of Environmental Research). 2012. Ecosys-
tem survey of DMZ area. National Institute of Environmental
Research, Incheon, Korea, 283pp.

Son, Y.M. and S.R. Jeon. 1991. Freshwater fish fauna of near DMZ
area of Koseong-gun, Kangwon-do, Korea. Collection of basic
scientific research papers, Seowon Univeirsity, Cheongju,
Korea, pp. 33-49.



