Received: August 16, 2018
Revised: September 10, 2018
Accepted: September 15, 2018

KOREAN JOURNAL OF ICHTHYOLOGY, Vol. 30, No. 3, 155-160, September 2018
ISSN: 1225-8598 (Print), 2288-3371 (Online)

HZ2 A7)0 F SEF7) Cottus hangiongensis (Pisces: Cottidae)2]

=
BEQY U B9 97t

FYEs - ghujs - A

=

Mok

o

EEEC LT EEL T U PEREE

Distribution Aspect and Extinction Threat Evaluation of the Endangered Species, Cottus hangiongensis
(Pisces: Cottidae) in Korea by Myeong-Hun Ko*, Mee-Sook Han and Sun-Man Kwan (Division of Ecoscience,
Ewhawonans University, Seoul 03760, Republic of Korea; National Institute of Biological Resources, Incheon 22689,

Republic of Korea)

ABSTRACT

The distribution aspect and extinction threat evaluation of the endangered species,

Cottus hangiongensis were investigated from 2011 to 2017 in Korea for this study. The distribution
reports of C. hangiongensis were divided into 1954~1985, 1981~2003, 2004~2012, and 2011~2017.
The number of habited streams decreased gradually to 30, 24, 10, and 19 streams, respectively.
In this study (2011~2017), C. hangiongensis was newly found in two streams (Ayajincheon and
Chuksancheon), but 15 streams that appeared in the past are not in this study. The main habitat of
C. hangiongensis was the downstream riffle of clean water with fast velocity and cobble-boulder
bottoms. Given this evidence as noted for more than a 30% reduction in population after 2003, due
to construction wear, river work and the qualitative decline of the habitat, C. hangiongensis is now
considered to be Vulnerable (VU A2ac) based on the IUCN Red List categories and criteria.
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sto] BEH710 FAUAY BFT A2 HuHIth(Sala
et al., 2000; Sutherland et al., 2009). B Uzte] Td4olie
| P 2o HA, st FRET P AL
AdAFY =4, +E2d 528 B F=0] MA+S A4
A7} ZastEA BEAHe) At Ao HIET Tt (Jang
et al. 2006; Kwater, 2007; Ko et al., 2008, 2017; Lee et al.,
2009; NIBR, 2011). B%9]7]1%9 R3 5 YA ALs d
FTHESE B7PF 283, A 2 B} 7Iee] =St
o] 2WF =o] Hofh AAAA DA (TUCN)oA
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HE 9 7]E A B8 THIUCN, 2001).

StE570 Cortus hangiongensis= %% 713+ (Cottidae)oll 4
Ste A AFOFE 20059 HE FHREAY BEH7E
1 & 522 ARE $ AA7HA] AEH o2 A Qo] BT
ITH(ME, 2005, 2012, 2017). ¥t557H+= Mori (1930)7}F
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et al., 1999), & (Park and Song, 2006), 7] &AL (Seo et
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(A2~37hE 71202 FEEA7F 107 A olst (A
o] 500 km® o]ahell A K FHAH|FAY A H F
o8 NAAT}F N&Hos AT glo] HF(VU) B2ab
(il jii.iv)2 H7FE v QITHNIBR, 2011). Z&u A=}¢1g
BAERA Amto s Aegt EEY W AaA TS gotsts
tl= A7 97 W2l HIole AE EZRAE B9 &
ZGAT AU, BEHE 55 B Foll g A7 A
=31 9lth(Ko et al., 2013b, 2018; Ko, 2016).

webA & Aol EAVE dEFA BA 28
715& A - B4 sto] 71E EdAGS s, 4A &
AAG3 2d AR G fHﬂJ A EEZXANE AASY &
ZFET AR EA, AU 58 HelH, A £87E
I ExxA ARE 59 él?ﬁxd—‘l FE5A4E 55 B8t
3 FERehE A XSkt ST

BH=Z7 Cottus hangiongensis®| H-3E7|
ZxAe A=A ALY A7 T
1954~19854, 1981~2003, 2004~20124, 2011~2017¢
o7 FE3HTE 1954~1985E-2 Jeon (1987)2] 7]|2& AT
3191aL, 1981~2003E-& 1981~1998E 714 &) &8 7= (Jeon,
1998)3} A2} AZAFAZAH ZAHME, 1997~2003), ©] A]7]
o] WEH o]FA} =5 (Choi et al., 1995; Byeon et al., 1996;
Nam et al., 2002)2, 2004~20121-2 A|32} AZAF A 2A}
(ME, 2004~2012)%, 2011~2017¢-& A Ao 2 Exx
AFE AAEILL o] Al7|o] WRE AR =ES FUIt &
By

BEEZXAE BAY 23R Y 9 80| dAEHE S 5
Ao 2 (2L sk A™T Al 2~5kmZE £%) 1242011
W), 22-(201419), 32+ (20179) R Yiro] RAMS AAJEHA
A= AFALEAA (A2017-62)T A FSA A (A
2017-10%)9] X715 2 & AA5G AP 3Y 7
B 1087H4] o (35 4x4mm)E o]-&35to] A 7 lﬁlﬂ
Qb AAstgon, JPA oAFe= 547%11*1 I A

O R84
N B R
SR, TR, S8 A, TR 52 AL, 5
AHL Kani (1944)°) @}, 3HAFFZRE Cummins (1962)2] 7]
#2 $83t0l AGIISATE $8HL 2017d $87o] ey}
= 99 RE 108970 A A oA 21} §E4HT(DO),
A7) A =% (conductivity), pH, 8= 52 Z435lo] v}
o}

FE5E 552 4A B8 & 24 AHE 2AE IUCN

(2001)8] HHEE Br)ze) uet Brst A, A4
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)

[N}
H

g
|
[t

1. AI718 E2X|Y

1) 1954~1985'4
Jeon (1987)-& 1954 X E 1985@7HA] EZ7)e BE2Z

Qg 7|Satgd, SRAL FopY, A, YR, 14
WA, SR, A, BAN, I, B, AT, A
.48 EREREE

YA, SRR, 25, A, 4
9, 99, SAE, 7124, LAGY A, 904, B9
Z

Hoid, $4, S, d94d, E3A 3071 sk ol it

2) 1981~2003

Jeon (1998)2 1981 R € 1998 71X & H AHEFIH
ZAYE A=, $aHL v H, 2dEH, §24,
FFEHH, A, AMRA, GFH, =44, AFH4H-, vt
34, 54, 83, 99H, TAAE, 7HFA, B, Bele
A, 4 197] st A3t A=A AHE ZAHME,
1997~2003)0| A= EdT EXH, FFdhA, A=2d, |
Y, AFHoAA nSA, 2, A, 7= A, oA 1]
7N st A Aol HuE et T Hiof| o] FA4 =&ellA A
Alo] gl st viEHT FFaHE, HHeHA, vk
A, 33 57) 3 0]t (Choi et al., 1995; Byeon et al., 1996;
Kim et al., 1999; Nam et al., 2002). We}A] o] 7|7+ St A4
o] Z1E dFH-2 2471 shH o] Yith (Fig. 1B).

( HE
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3) 2004~20124

o] 7IZtoll= TEFAMN FERARE oI FAXA] ¥k, A3
Z AZAAE A ZAHME, 2004~2012)§ Wl B3 E2] 4,
oA A OAA 2, 23544, JUA, SAA = A,
B2 107 sHHAA A4o] BIESIThFig. 10).

4) 2011~20174
Z) BEZRALE 13}(2011), 2X}(2014), 32H(2017) A}
£ A35+A}. o] 7]17F Sk ARo] BHolE FHHL wjE A (3
N AR ofobA M, A, BEXA, FFddiA, A, A=
A oA, v, S, 83, A9l SA, 7R,
B3, &G, vl A, 24 1870 3 2070 A
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Fig. 1. Distribution change of Cottus hangiongensis in Korea from 1987 to 2017. *2nd National Environment Investigation of freshwater fish,
**3rd National Environment Investigation of freshwater fish, "Others (1995~2002): Choi et al., 1995; Byeon et al., 1996; Kim et al., 1999; Nam
et al., 2002, "Others (2013~2016): Ko et al., 2013a; NIE, 2014; Hong et al., 2016.

Table 1. Habitat characteristics of appearance stations of Cottus hangiongensis in Korea from 2011 to 2017

sk

River Water Water X Bottom substratum (%) No. of individuals™** - Dissolved .

. . River Conductivity Salinity X 4
St. width width depth types™ (uS/em) osxygen pH %) River Etc’

(m) (m) (cm) yp M S G P C B 201l 2014 2017 I (mg/L) 0
1 25~30 5~10 03~0.7 Bb-Bc 10 10 40 20 20 3 5 2 77 8.19 6.76 0.04  Baebongcheon S.
2 25~30 3~10 03~12 Aa-Bb 40 30 20 10 - 6 3 112 8.95 721 0.05  Baebongcheon S
3 40~50 10~30 0.3~15 Bb 30 30 20 10 10 25 7 5 105 8.52 7.10 005  Baebongcheon S
4 8~10 2~5 02~0.5 Bb 10 10 20 40 20 7 - 0 185 8.05 7.52 0.10 Ayajincheon S.
5 120~150 30~100 0.5~10 Bb 50 30 10 10 - 3 2 41 10.72 7.20 002  Ssangcheon S.
6 60~70 20~30 04~12 Bb 30 50 20 - 5 0 48 942 6.84 002  Mulchicheon S.
7 400~450 60~120 0.3~1.5 Bb-Bc 40 30 20 10 3 2 2 82 8.95 7.24 0.04 Namdaecheon S.
8 100~120 30~60 0.3~0.8 Bb 20 20 10 10 30 10 - 1 1 86 8.57 7.08 0.04  Sinricheon S.
9 180~120 50~120 0.3~10 Bb 20 50 20 10 2 17 12 75 9.24 7.15 0.04  YeongokcheonS. RW
10 130~150 100~120 0.3~1.2 Bb 40 30 30 22 5 15 219 8.13 6.19 0.15  Oshipcheon S.
11 60~80 5~15 03~10 Bb 10 30 30 20 10 50 15 18 129 945 6.98 0.07  Maeupcheon S. RW
12 50~70 20~30 03~1.0 Bb-Bc 20 30 20 10 20 39 3 4 138 891 7.20 0.10  Chucheon S.
13 25~30 5~10 03~0.7 Bb 30 40 20 10 3 - 4 95 8.99 7.02 0.06  Yonghwacheon S.
14 25~30 2~5 03~06 Bb 10 20 50 20 1 10 7 155 7.88 6.75 0.09  Imwoncheon S.
15 50~60 10~30 0.5~1.0 Bb-Be 10 30 30 20 10 15 7 5 144 795 7.08 0.09  Hosancheon S.
16 120~150 50~100 03~1.5 Bb 10 40 40 10 13 5 4 191 7.05 7.52 0.09  Gagokcheon S.
17 100~120 10~15 03~10 Bb 10 20 30 30 20 15 4 3 157 7.30 6.84 0.09 Bugucheon S.
18 120~150 20~50 0.3~1.2 Bb-Be 30 40 20 10 14 0 0 196 791 7.54 0.09  Namdaecheon S. RW
19 150~170 70~120 03~1.5 Bb-Bc 10 10 50 20 10 10 0 10 135 9.87 7.36 0.06  Wangpicheon S. RW
20 80~100 3~15 03~10 Bb 20 40 20 10 10 - 20 0 215 6.85 6.836 0.10  ChuksancheonS. 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). ***-: not survey, “RW: river work

T} (Table 1). FAHE T A Hof| &3 2 &ET
9] A AZAHNIE, 2014904 A4 (174R)e] BH1=)elan,
7ek oA o4 WjEAT S WA AAle] g

saRe

DMZ

(o3}
=

A

o} (Ko et al., 2013a; Hong, et al., 2016). WakA o] 7|7k 5
A &lo] RlE hH-2 BT 197 sh o]t (Fig. 1D).
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2. MAIX| ZAZE

=M EEZRAE 1954~1985W, 1981~2003,
2004~20129, 2011~20179 22 FR3GPEY, o]F
2004~20129L SEFI BEEXAZ}L o] FojA] ¢k A3
2+ A=A A7 ZAHME, 2004~2012)7k0] ZFHE| o] (1074
P A4 B2 W3S Hlastr]ole A-EsHA Xt of
e AR 2004~20129S At £ 1954~1985
d 3070, 1981~2003 2470, 2011~2017d 19702 Yt A
A shdo] HatH oz Zrastal ik 'Y BA EEAE
2011~2017'd A7} vl st, A4 3482 1954~198549 (30
7 aH4) divl 157] 3 (50%)°] HAastEom, 1981~2003d
(2471 3HA) tH] 77 3H- (29.2%)°0] ZASHATE ZHA o A4
stgou 2 2AH2011~2017)0ll A2le] ERlEA] k2 3t
AL AT uBE, 3G H, &, FHH, -, 7
SEHHA, 934, 44, AH, Falddd, S, SAH,
oA, FABA 1570 steIled, AEA Aol &<l
SHH-2 ofopX M7t HAPH 27 %l

0.

il of

3. MAX| £F

AEFA7F AAske s §F 2~5m (3HE 8~10m)<]
ATFREE 100~120 m (3FHE 400~450 m)e] ZHE sHA7}
A et R AAXE R 5Hd SRR (3 Bb
£ Bed)E 53 25| e AAF oA&Hol| A4t o]
A X I (Kim, 1997; Seo, 2009)2} G-A3HgIt}. 8129t Eo|3}
A iR 5hH AREE SHRZA vl ZyA AAlst
I 9lo] B I AfolE B =, Kim er al. (1999)2 HY
B AFREA AAse AAES FESHY S5-Il 3
ozl FABIAIT G gi@doR oS Bty B1
gk uf Qo AAlebd e =42 iR Hal FYstge, A
7] =% (conductivity)= 41~220 uS/cmZ Rl S2AATF
(DO)L 6.85~10.72mg/LE B L& ZH35 Ho|glon, pHE
6.76~7.542 FA0| 7MY, ATt 0.02~0.10%2 &£H4

Eu)

re
0
02

o
iC)
)
iC)

o rlo rr

L3} EHA BEARE AT sHEs g
Wt AR, Hrh dAEo] g, st ¢
et e g2 Aol s Hund Wit A
Hd SRR = Y& E ST Bt Blud

| £kok (Kwater, 2007; MAFRA, 2010; WAMIS,
2017). &5FHY A MR F AAAL 2dHEH, &2
A, B, AHEAE, ASEdA, A, FaddiA, $4, 9

2AH FL SR 1ok AAHTA o] NIt hE F4E

ol ofo

913 B

)
)

r
koA
i)
9 2

U AR Ao Ukt 25349 F08 4
24T BG o|dT B IRA olFet ¥
o ool HohZ2 A gete] AAZ 27]0] JBE Fr

o2 RIFEI k(Ko et al., 2007, 2013a, 2013b; Lee et al.,
2008). & 2APIZ B4k A4l BelE AZHI vhH, &
A, S, HaPHE sHFAE Ao A7t

3 Qoo
o

FEZ7)0 WEFPS IUCN (2001)] B7H712 A (A2
et B3 Az Brtstth B7H7E A
© =IO 1A} 3.0~3.5902 B1E o] (Goto, 1989)
3= 9.0~10.5W 0] gl o]0 ZAAIFL 2004~2012
I} vlwstojof AT o] A|7]E HAF BRI A} o] F 0]
R A ¢ko} 1981~2003W 3} v w3 TH 1981~2003 0] &
A 247 A F B 2AF(2011~2017)0 £33 LA L 17
N2 AAAE 292%7F Zaskglch 3 2 A Ao A
22 ez QdPE MAe= 20118 22270F 014 2014
9 1157041, 20179 977HA17F AR H HH Aastar e
o 2017¢-2 20114 i8] 56.3%7} #4353} (Table 1). w
2hA FEFA AAFE 1981~2003E ) s A2 =<k 7
A 5& AR A e 30% oV AT AL
2 F55H| HF(VU, A2ac) o2 F7HE Qi B7H7]E Bol
A& 2011~20179 71& 28-S oF 1,776 km*, FFHF 84
km? Q1A x4 km?)oH, A& 1970012 HHA ATt A
A2 A, AsAAle7E AL em Fasta ey S4
e A HES FEEA] ot 2T Y71 (Near meets EN
B1b (i,ii,iii,iv,v) + B2b (i,ii,iii,iv,v) 2 B7}E gt waha &
53719 2F 2E9E 552 B7IE A w2t Fok(VU
A2ac)2 2 H7E| gt 2011 E=o] HMEZR o= Fof
(VU) B2ab (i.ii.iii,iv)2 2 BH7}9 v} 9o} (NIBR, 2011), 3%
AY SE2 Fdez Fdstdout 7Y A&l o
A ZpolE Hnh =9 ARtz oAM= B7H1E B (A
2 AR ArEA)ES Brkste] Aoy, & dF
oA EAT At L HFHAL SEHUAE EAAT A&
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S7b 10hE 235 FAE AR |
SEAY Sael A garch. A B ACIAZ
27] a9l wet Bt Rsee
o'=(VU A2ac)2 2 F7LE| k.
AL Adeos FANGS Held AT A4H0
2 %asl Zastn i), S8 AAAQ S SHRR] 1
o 44 9 SR 20 delog 2AH5. e @
=370 WAL ML SRR Ax YA B
e SHAEA 2 2O HAH 52 Hdfof stal 8 ’\1“7‘]g
IFHeR XY= T AT BoHeto] Basith £
T A7 He WA E A4H RS Fa) Ws
& etz AAAY S 872 2lE dge zl
; £ AARE

4 A
3131 ol AP RS Bt XHE?JEE w2lo] |0 ok f:;}
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H
in=}
ofN
4
i
ol
d
-0,
e

AF A

B AT B4R IPRBAABY BFYVF AFEE
24 Qos 2AEgon B 2t 498 5 JES =
& A FYABAAR ol A BA=Y YT

Il
0

et BEH71015F 557 Cottus hangiongensis
o REopy 9 WEAY SFS FA 98l 201198
2017871 EEZAE ANSET #5570 BE AnE
1954~1985, 1981~20034, 2004~2012', 2011~2017%
©2 yof vlwat A% RESA Sk 22 3070, 2470, 10
A 197) sHo R yeht FAHoR st TS By
o B 2AHQ011~2017)004 AEA 1 SRL ofopu
3 2R g en, Ao BEstgo B 2AR A Bl
%] ke AL 157k FEZNY HARE TEHoR
shA shgaie] 2ol B 4ol Mo slare £3 250l
S o1 &HAT} UCN HUES 7|22 040 et 2]
d SHEe Bk, AEF A= 1981~2003 1] B3]
5o Zxo} ST M AA 9] WA st} 59 o[FE 30%
2 Z2AEo] FoF(VU, A2ac)°§ w3 7}3}
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